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CALLING OUR SHOTS 


Well, it looks as if we were right. 
A couple of weeks ago we waxed 
ecstatic over the initial installment of 
our shell section. As soon as we saw 
the first copies of the issue, with our 
deathless prose staring back from the 
printed page, we were afraid we might 
have laid it on just a wee bit thick. 
But from the letters that have poured 
in (actually!) it seems we didn’t say 
half enough. So we trust you'll for- 
give us for once again calling your 
attention to the series on shell machin- 
ing, the second article of which com- 
prises this issue’s Armament Section, 
page 111. 

For the benefit of those who may 
have missed last issue’s reference to the 
series, we'd like to repeat that one of 
its outstanding features is that it’s a 
-“how-to” job, not a ‘“how-somebody- 
else-does-it’’ report. Special emphasis 
has been laid on doing every operation 
in a number of different ways, so that 
whatever machines are handy can be 
turned to the task while you're waiting 
for newer ones. 

By the way, if you were disturbed 
by the use of the word ‘‘shell’’ where 
you thought we should have said 
“shells,” don’t give it a second thought. 
According to military parlance, “a 
thousand rounds of 75-mm. shell” is 
absolutely correct, and if you insist on 
saying “shells” it just shows you 
haven't been around. Our army expert 
admits it’s all right to refer to a whole 
raft of miscellaneous and assorted 
shells as shells, but that no precise- 
thinking man—military or civilian— 
would ever harbor such a vague thought 
about such an item, so the use of 
“shell” is almost imperative. Now you 
know. 





RESPECTABLE 


Like other slaves who earn their 
». livings pounding typewriters, we've 
* often thought we ought to write a 
book. “What on’ always had us 
stopped, though. Now we think we've 
got a good subject. It would be the 
various metal-working processes which 
started out in a lame sort of way, 
benefited by advances in allied fields, 
ind finally emerged into the realm of 
respectability. There's extruding, and 
flame-hardening, and welding, to men- 
tion just a few. Grinding, of course, 
is another,-and its step-child abrasive 
cut-off is still another. This, by some 


FEBRUARY !9, 1941 


uncanny coincidence, brings up the 
subject of abrasive cutting-off, which 
you'll find discussed with considerable 
thoroughness simply by turning the 
page. The article in question, which 
is another of those data-jammed types 
we've been stressing lately, was com- 
piled by R. R. (for “Pop’’) Wiese, our 
Chicago editor. Pop’s done a mighty 
fine job, and we know you'll find his 
information interesting. 


You've chuckled at Harry Johnson’s 
work before. From time to time his 
cartoons have graced our pages, illus- 
trating serious subjects with sly sar- 
casm. For, as somebody once said, be- 
neath many a jest lurks the truth. Or 
something like that. Anyway, on pages 
104 and 105 are a bunch of drawings 
we know you'll get a lot of fun out 
of. Mr. Johnson is no Park Avenue 
illustrator. He worked his way u 
(or down) from the inside of a Bs 
room, which is one reason his lathes 
look like lathes and his foremen like 
foremen. When the gang crowds 
around to see his latest, the grin on 
his face is as wide as the ticklish guy’s 
on page 104. We privately suspect he 
whistles while he works, though he 
won't say. 





E. JAMES 
... for future flexibility 


FLEXIBILITY 


While we're on personalities, we 
may as well reacquaint you with an- 
other old friend, this time Mr. E. James 
of Packard. Mr. James is now in charge 
of welding at Packard, and is respon- 
sible for some innovations in auto- 
mobile body welding technique. Out- 
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C. C. BAIN and J. T. WEINZIERL 


. as im sport: 


form counts 


standing is the design of fixtures for 
flexibility, so that annual model changes 
don’t upset the production line too 
much. On page 106 he outlines fun- 
damental principles to be kept in mind, 
and describes a few set-ups in detail, 
just to show what he means. 


GOOD FORM 


In metal shapes, as in athletics, form 
counts a lot. Especially is this true in 
forming aluminum sheets, where accu- 
racy and surface finish are also impor- 
tant. On page 101 is the fifth: install- 
ment of our sefies on the sheet work- 
ing of cold aluminum, discussing—as 
if you hadn't already guessed—form- 
ing technique. Many recommendations 
are included, along with’a considerable 
amount of tabulated data and other 
specific information. C. C. Bain and 
J. T. Weinzierl, of the Aluminum Com- 
pany of America, are the authors. 


COMING 


X-rays have penetrated many things, 
including most of the more important 
metals. In fact, inspection by X-ray is 
being adopted so extensively that we 
felt it might be high time to review 
some of the latest developments in tech- 
nique. Accordingly, the next issue is 
scheduled to contain another of our 
data articles on the subject. Also up for 
discussion are suggestion plans, short 
cuts, and of course, the aluminum and 
shell articles. Something to interest 
everyone in the March 5 AMERICAN 
MACHINIST ! 
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A shower of sparks, a singing 
sound, and a bar of steel is 


cut in two. Abrasive cut-off 


has been made possible through 
improved wheels and machines 


THE FIRST USE of abrasive wheels for 
cutting off was on hard, tough alloys 
and hollow sections which were diff- 
cult to cut by any other means. Con- 
tinued improvement of the bonds 
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which hold the abrasives made it pos- 
sible to use wheels efficiently for cut- 
ting bar stock up to 2 in. and tubing 
up to 3} in. in diameter. With the 
development of sturdier machines and 
wet abrasive cutting methods, it be- 
came possible to cut steel bars econom- 
ically as large as 6 in. in diameter tak- 
ing approximately 10 to 15 sec. per 
sq. in. of cut. Machines available to- 
day have sufficient over-all rigidity to 
eliminate practically all wheel break- 
age and give long wheel life at surface 
speeds up to 16,000 ft. per min. with 
safety and economy. 


BURNHAM FINNEY, Editor 


Cutting 


With Abrasives 


BY R. R. WIESE, CHICAGO EDITOR, AMERICAN MACHINIST 


Better bonds for 
abrasive wheels 
have extended their 
use on a wide range 
of cut-off operations 





Materials may be cut dry, flooded 
with coolant or completely submerged 
in coolant. Required production, type 
of finish, material and whether or not 
there are thin sections will determine 
what method is to be used. 

Dry CuttinGc—Where high produc- 
tion is desired and fine finish is not so 
important this method can be used to 
cut most metals which are not heat 
sensitive. Surface speeds of 9,000 to 
12,000 ft. per min. are in common 
use for toolroom cutting. Non-ferrous 
materials and alloy steels are cut at 
higher speeds with maximum efficiency 
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at a speed of about 16,000 ft. per min. 

Portable machines using wheels of 
6 to 12 in. in diameter and surface 
speeds not exceeding 8,000 to 10,000 
ft. per min. are satisfactory for cutting 
light bar stock and tubing. They are 
often set up on a work bench with a 
fixture to hold them in place. Low 
speed machines with specially designed 
bench or floor stands or sometimes re- 
built equipment are used for speeds 
up to 10,000 to 12,000 ft. per min. 
It is not generally advisable to change 
old equipment to. high-speed equip- 
ment unless extreme care is observed. 

It is in the high-speed equipment 
that design is particularly important 
because of the requirements for safe 
operation. Since the wheels are weak 
axially spindle bearings must have no 
side play and the plane of wheel or 
the work movement must be positive. 
Since the proper performance of a cut- 
ting wheel depends so much upon the 
condition of the grinder, regardless of 
the rated speed, it is necessary to exer- 
cise the same care in spindle and ma- 
chine lubrication and maintenance as 
on a precision grinder. Any defects 
will shorten wheel life because of un- 
due wear or breakage. 

In dry cutting excessive heating will 
cause surface hardening, indicated by 
discoloration, which may affect machin- 
ability to an undesirable degree. By 
changing to a wheel with a more brittle 
grain, a softer grade or a more open 
grain structure the heating can be re- 
duced. One manufacturer has made 
available a rough-sided wheel which is 
claimed to decrease the friction at the 
sides thus reducing the amount of heat 
generated. 

Burring is difficult to avoid in dry 
cutting. In many applications this is of 
no consequence, but where less burr is 
desired, a finer grain size can be used. 
Since wheel life may be reduced each 
individual shop must determine the 
amount of burr that can be tolerated. 

For dry cutting, as well as for other 
methods, correct wheel speed is impor- 
tant. Either too slow or too fast a 
speed will lower wheel life: the first 
by the grains rubbing on the work and 
being dressed away; the second by 
causing the grain to take too large a 
“bite” causing it to be pulled from 
the wheel. The operator must deter- 
mine the proper speed for each job and 
type of wheel. 

Safety considerations may require the 
installation of collectors for dust and 
grit depending on the type of material 
and on the quantities. 

Some typical performance data on 
dry cutting are shown in Table II. The 
information is presented here on the 
basis of total area cut per wheel and 
the total life in cutting time. These 
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Table I—GENERAL RECOMMENDATIONS FOR CUTTING WHEELS 


DRY CUTTING 


Material Abrasive Bond Grain 
ME MEIN ooo 3b Looe ecd celeron ae Aluminum Oxide Resinoid 24-36-46 
Aluminum Mee a an Nee ee atte “i . 24 
Aluminum alloy, tubing................ = 4 50 
PI I 1c oc ree sais cis. ee wietnoead “3 . 30 
IME cet 5 icc da eels cues CeO RL a . * 24-30 
eas wee ee ee ee § - 46-70 
Bronze. . se Se ee) TE ore Pte % = 30-36 
ee RE ee aes eee e = 24 
Cast Iron 5 ab aM eS cater ta le Silicon Carbide . 36 
CPONNIG-TUIEe). . oe TR ive rec cdercvn Aluminum Oxide " 24 
et RRR Ae et ee ee ; a Rubber 20 
MN IIE. o-oo orc hadi ecatwe ..... Silicon Carbide i“ 80-150 
PUNE Root 2 sit HG oe aie wc ia cw Ree Aluminum Oxide Resinoid 24-36-50 
NS cchin ct 0 pucs qs och: Soter Wacko aaa a & ‘i 4 36 
ESSE he. ay apo. uw 8 Res i ee be 3 < 30 
ET On er ™ 30 
LL en ere ee ; - . 30-60 
SS eee Silicon Carbide a 24-36 
Steel, chrome-nickel................. Aluminum Oxide es 24 
eT * > 24 
er . * 46 
Steel, high carbon, annealed............ ” ” 24 
Steel, high speed. niet trae 58 - 24-46-50 
Steel, low carbon... a ics eee - . 24-46 
Steel, nickel, annealed ' 6 . 30-46 
Steel, nickel, case hardened or tempered ‘i ™ 46-50 
Steel, stainless 24 . 50 
Steel, tubing (,’¢ in. or less wall) 2 3 80 
Steel, tubing, chrome-rnoly. sae sa ” 60-80 
Stellife...... ‘e PR wat dae . _ 46-50 
Tungsten rod... . eR hee . © 120-150 
Tool room cutting and slotting......... “ si 50-60 
Portablé'cutting-off................... . _ 30 


WET CUTTING 


Brass, solid (up to 1% Re pete Aluminum Oxide Rubber 60 


Brass, solid (11% to 2% in.).. “4 46 
Brass, tubing... . OE ESS Oo eee ‘f * 50-60 
Steel, cold rolled, low carbon........... ? % 50 
Steel, cold rolled, large diam............ - " 60 
ee a a a ee Be ™ « 50 
a A Pe er ae x & 60 
Steel, magnetic bs AO os) Fe eee tasks « . sg 150 
er ™ . 46 
Steel, stainless ie ee vp re eens - * 46-60 
I aed eal hcg tls se vyw svad tee ok Bae . sd 60 
Steel, tubing... Basia isa le, waa eee 3 ° 60-150 
Ee ee sg . 60 
Steel, tubing, hard drawn.............. a « 60 
Steel, tubing, eteiniem..............%- . s 60 
SNE MINI orcutes ots sidacined ogietic'<s gs « 60 
SUBMERGED CUTTING 

A MOE oo Farias. ss HEA Ss ... Aluminum Oxide Rubber 50 
NE 655, <-5.3 wid a 44 woh. O ie ig ate m - 46 
ES Pe erence te = 5 70 
IS PER rar eta ale da vers cvboe ia ..... Silicon Carbide Resinoid 60 
OS” ee saerre ‘3 Rubber 70 
Steel, cold rolled........ Penge .... Aluminum Oxide 7 46 
ee are ee ” « 46 
OS Se eee eT ¥: « 46 
Steel, tubing, light wall................ . ” 120 


Recommendations as to grade of bond are not given as they vary with conditions, hard 
grades being used for maximum life, soft grades for maximum finish with minimum 
burr. Softer, more ductile materials require a hard wheel; hard materials are best cut 
with a soft wheel. Wet cutting sometimes permits the use of a harder grade than 
would be used for dry cutting. 


Recommended wheel sizes: 12 in. x #; in. to 16 in. x \% in., depending on diameter 
of stock to be cut, are used for dry cutting; 16 to 20 in. diameters for wet or submerged 
cutting. 

Ductile materials are cut with a coarse grain while the finer grains wheels are used 
on hard, dense or brittle materials. 
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Cutting-Off Commandments 


Provide plenty of power to keep wheel from stalling in the cut. 


Don't bump work against wheel. 


. Watch the wheel feed, as too much pressure will pull grains out of 


wheel, too little will dress it away. 


Don't make cuts that are too heavy for the grading of the wheel 
otherwise heat will be generated causing the wheel to bind in the 
cut. 


Maintain spindle and its bearings in first class condition. Any vibra- 
tion, end play or eccentricity of the wheel will reduce its life and 
spoil work. 


Wheel should be mounted between flanges with blotters (except for 
wet cutting) and with no particles of foreign matter between them. 
A fit that is too tight is as detrimental as one that is too loose. 


Work vise should be level to keep from pinching wheel. 


Don't let work jam against the wheel; clamp it securely on both 
sides of the wheel. 


No side play should be permitted in the grinding machine bearings 
for high speed operations. The plane of the wheel or work move- 
ment must be positive, otherwise side loads will be produced which 
will cause the wheel to fail axially, the direction in which it is 
weakest. 


Don't use wheels that are warped or that have wide variations in 
thickness because objectionable vibration will be set up at high 
speeds. 








Table II—TYPICAL DRY CUTTING PERFORMANCES 




















Time Total Area Total 

Wheel to cut cut per Life of 

Materia! Diam. Bond 1 sq. in. Wheel Wheel 

(in.) (sec.) (sq. in.) (min.) 

Twist drills, soft 12 Resincid 2.27 88 314 
Cold rolled steel bars. . ~ " 2.54 118 5 

Miners drill rod 7 , 2.34 158 6% 

Twist drills, hardened vi 4 9.05 139 914 
Drill steel... . ; 16 2g 2.34 385 15 
High carbon steel tubing. . 12 _ 3.70 486 30 
Cold rolled steel........ 16 Rubber 7.65 510 65 
Stainless steel. j 7.31 615 75 

Tool steel...... vs es 7.89 659 8624 

Manganese alloy, 1020X 18 ° 19.97 531 17834 
Manganese alloy, 1020X. 20 15.25 707 180 
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are not to be construed as anything 
but particular case studies, because 
other types of wheels or machines will 
give different results. However, the 
size of wheel and amount of time re- 
quired per square inch of cut give 
some indication of the efficiency 
achieved. 

Wet CuTTiInG—By using a coolant 
it is possible to keep the temperature 
of the work down and to cut at lower 
speeds with resultant cleaner cut and 
reduced wheel wear. Lower cost rub- 
ber bonded wheels can be used. 

Wet cutting is best accomplished at 
surface speeds of 7,500 to 10,000 ft. 
per min. giving a high quality of cut 
with a light flaky burr which is easily 
removed or washed away in the cut- 
ting. Since it is possible to cut un- 
annealed steel by this method consider- 
able saving can be effected in such 
work as cutting off blanks for forgings. 
Steel, plastic and pure copper slabs, 
and hardened tool steel are cut wet in 
horizontal traverse type machines. 

Tolerances on flatness with wet cut- 
ting range from +0.001 in. on 2-in. 
diameter stock to +0.003 in. on 6-in. 
stock. These represent the maximum 
tolerances and many cuts will be flat 
within closer limits. Parallelism will 
depend on the type of material, the 
thickness of the wheel, the rate of cut- 
ting and the straightness of the mate- 
rial. 

Plain water or a mild soda solution 
are used as coolants. Light mineral 
oils may be used for ductile metals. 
Since the coolant dissipates a good pro- 
portion of the heat generated, wheel 
life is satisfactory and a good finish 
can be secured. For this type of work, 
special grinding wheels have been de- 
veloped with coolant holes which carry 
the liquid right to the work thus in- 
creasing the possibilities of securing a 
good finish. 

SUBMERGED CuTTING—For heat- 
sensitive steels, thin-wall copper tub- 
ing, plastics and any sections where 
the generation of heat must be kept to 
a minimum and the temperature kept 
uniform it is desirable to keep the 
work and the part of the wheel doing 
the cutting submerged. It has been 
found that metallographic specimens 
require only a slight polishing to pre- 

are them for examination when cut 

by this method. Rubber bonded wheels 
are usually used, although resinoid 
wheels are employed to cut plastics. 
Surface speeds of 5,000 to 6,000 ft. 
per min. are used for best results. 

Selection of the type of wheel for 
any one of the three methods depends 
on the type of cut, material, size of 
stock, the machine and its speed. Some 
factors in wheel design which are im- 
portant to the buyer are: type of abra- 
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sive, size of abrasive grain, type of 
bond, hardness of bond, diameter and 


thickness of wheel. While structure 
or grain spacing may be of importance 
in making a final decision it will not 
be considered here, as it is a refinement 
which can best be applied by the manu- 
facturer. 

Aluminum oxide under various trade 
names is the most commonly used abra- 
sive for cutting-off metal. In various 
grain sizes it has been successfully ap- 
plied to everything from aluminum to 
tungsten. Cast iron, copper tubing, 
pure copper slabs are better cut, how- 
ever, with silicon carbide. The same 
abrasive is used to cut hard rubber, plas- 
tics, and for nicking porcelain. Dia- 
mond grains in thin wheels are used 
for cutting such very hard materials as 
the cemented carbides. Water with sol- 
uble oil low in alkali serves as the cool- 
ant in either wet or submerged cutting 
with diamond grains. 

Abrasives are held in one of three 
bonds—shellac, resinoid or rubber. 
The soft wheel which a shellac bond 
makes is useful in the toolroom for 
cutting off broken drills and repoint- 
ing them, cutting chip breakers in 
broaches, and cutting high-carbon and 
high-speed steels for lathe tools with- 
out discoloration. 


Resinoid and Rubber Bonds 


Resinoid bonds can be used at high 
cutting _ and are generally speci- 
fied for dry cutting where high produc- 
tion is desired, where burning or burr- 
ing is not objectionable, and where the 
cross-sectional area is comparatively 
large. Plastics may be cut with resinoid 
bonded wheels when coolant is used. 

Almost all wet cutting is done with 
rubber bonded wheels; dry cutting is 
sometimes better where the area of con- 
tact is relatively small. Thin sections 
of sheets, strips, and angles, small rods 
and thin-walled tubes are better cut 
dry with the rubber-bonded wheel be- 
cause of its ability to resist the dressing 
action which such work has. The rub- 
ber bond also produces less burrs in 
dry cutting and can be used where ex- 
cessive heat is not generated. 

Tungsten rod is cut with rubber 
wheels of 0.020 to 0.25 in. thickness. 
Wheels as thin as 0.005—0.006 in. 
have been made of this material for 
such work as slitting gold and iridium 
fountain pen nibs. The possibility of 
saving material wasted in cutting is an- 
other advantage in favor of the rubber 
wheels. 

The bonds vary in hardness ranging 
from very soft, through soft, medium 
and hard to very hard. Each manufac- 
turer designates the grade of bond by 
a letter but the system of symbols used 
differs from one to the other. A com- 
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parative grading system is published in 
American Machinist Handbook, Sev- 
enth Edition, page 484. Grain sizes 
measured by the mesh through which 
the grains pass will also vary. They 
are roughly divided into five classes: 
very coarse, 4 to 10; coarse, 12 to 24; 
medium, 30 to 60; fine, 70 to 120; 
very fine, 150 to 240 grain size. Wheels 
become harder acting as either bond is 
made harder and stronger or as coarser 
grain is used. 


Hard Wheels for High Output 


For maximum wheel life the coarsest 
grit and hardest grade wheel which the 
job will permit should be used. Hard 
wheels give a burr which may be rather 
difficult to remove, but they give good 
production where the type of cut is 
not important. Heavier stock requires 
a coarser wheel than a lighter stock of 
the same material. By decreasing the 
grade of the bond or the grain size the 
wheel becomes softer in action with 
consequent reduction in burring and 
discoloration. However, the wheel efh- 
ciency becomes less. 

Grain sizes of 24 to 30 with a hard 
grade of bond are commonly used in 
dry cutting. Where softer acting wheels 
are desired grain sizes up to 80 and 
soft grade of bond are recommended. 
About 50 or 60 is the minimum grain 
size used in wet cutting. Table I gives 
some recommendations as to possible 
grain size for various materials. Usually 
the softer, more ductile materials re- 
quire a harder acting wheel than do 
the steels. Decrease in section thick- 
ness usually«requires finer grain size. 
For example, one company recom- 
mends 30 grain size for solid steel 
stock, 50 grain size for steel tubing, 
with more than ;,-in. wall, and 80 
grain size for less than ;y-in. wall. 

Resinoid wheels are available in 
sizes ranging from 1, im. in thickness 
and 6-in. diameter to a maximum of 
}-in. thickness and 16-in. diameter. 
The smaller wheels are generally used 
with portable machines while the 12- to 
16-in. sizes are recommended for high 
speed dry cutting. Rubber bonded 


wheels for wet cutting are available. ity 
thickness of 0.006 in. for 3-in. or-less. 


diameter up to $ in. for 20-in. diam- 
eter. Minimum diameter recommended 
for wet cutting is 16 in. while 18- to 
20-in. diameter is preferable for stock 
over 2 in. in diameter. Common wheel 
sizes for submerged cutting are 12- and 
14-in. diameters and }-in. thickness. 

Wherever practical the minimum 
thickness is recommended because of 
the decrease in the amount of material 
lost in the cut. However, maximum 
thickness is often necessary to maintain 
straightness of cut and wheel strength 
when making deep cuts. 


L 





Minimum thickness for sate opera- 
tion of 12-in. wheels at high speeds 
is considered to be 3 in. for resinoid 
and +}, in. for rubber bonds. This will 
vary somewhat with grain size, the 
coarser wheels requiring greater thick- 
ness. When diameters of 14 in. or 
more are used at high speed minimum 
thickness should be 4 in. for both rub- 
ber and resinoid bond. Slow speed 
wheels can be used in any thickness 
within the limitations established by 
the grain size. 

Many machines do not have a vari- 
able speed which will compensate for 
wheel wear to maintain a constant per- 
ipheral speed. Therefore, a large por- 
tion of the larger diameter wheels is 
operated at speeds less than the most 
efficient operating speed. Since the 12- 
and 14-in. wheels are mounted between 
6-in. flanges and 16-in. wheels are 
mounted between 8-in. flanges, there 
is greater wheel loss in the larger sizes 
because of the clearance required for 
the flanges. Efficiency can be improved 
by using two or more machines and 
using partly worn wheels on machines 
operating with smaller flanges at a 
higher spindle speed. 


Speed Helps Wheel Life 


Since the wheels cannot be operated 
at constant surface speeds, an average 
speed must be selected which gives a 
good rate of production, good wheel 
life and the desired nature of cut. Tests 
have shown that it takes eight times as 
long to make a cut at 4,000 ft. per 
min. as at 16,000 ft. per min. Higher 
wheel speeds resulted in lower cutting 
temperature which gave a life three 
times as, long as that for the lower 
speed. Although the higher speed re- 
quired four times as much power this 
was more than compensated for by the 
increase in production and wheel life. 

One’ other factor which has an im- 
portant’ effect on ‘economy and wheel 
life is the rate of feed of the wheel. If 
the pressure is too light the grains will 
rub rather than cut-and°a dressing ac- 
tion will be set up which will wear the 
wheel down rapidly. Wheel wear de- 
treasesi as the. rate of feed increases 


until. it--ceaches the point where the 


grains tend to dig in too deeply. The 
greater <foss-section of the chip offers 
increased resistance which will tear the 
grains out of the wheel. Much depends 
on the operator of the machine in de- 
termining the proper rate of feed for 
each job. 

Material on which this article is 
based was furnished by Andrew C. 
Campbell Division, American Chain & 
Cable Company; Carborundum Com- 
pany ; Macklin Company ; Norton Com- 
pany; and Sterling Grinding Wheel 
Company. 
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THE COLD WORKING OF SHEET ALUMINUM—35 





Press brakes are suitable for forming heavy-gage products where straight-line, single right- or acute-angle bends 


are desired. 


With special tools, sometimes straight-line blanking and radius-forming operations can be performed 


Shape Forming 


BY C. C. BAIN AND J. T. WEINZIERL, ALUMINUM COMPANY OF AMERICA 


Aluminum has the merit of being 
easily formed by all standard 
methods. Since annealing is sel- 
dom needed, modern high-speed 
presses often prove effective 
FORMING ALUMINUM comprises that 
class of work falling within the widely 
separated fields of embossing and draw- 
ing. Forming tools are invariably de- 


signed for, but not restricted to, single- 
action presses. The tool will change a 
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blank of suitable dimensions into a 
shape conforming to the clearance be- 
tween the forming punch and the form- 
ing die without noticeable alteration.of; 
its thickness, width and total length. 
This is illustrated in Fig 10. The total 
length, as measured along the neutral 
axis of the base, sides and radii of the 
shaped piece, will be found to equal 
the original length of the piece from 
which it was formed. 

The design of the forming tool is 
governed by the shape of the article to 
be produced, the severity of the form 
and the anticipated quantity produc- 
tion. In building the tool it is impor- 


tant to select the proper metals that are 
to come in contact with the aluminum 
at points where pressure is to be ex- 
erted. If the number of pieces to be 
produced on a tool is small, satisfac- 
tory results can be obtained by making 
the forming parts of the tool from ma- 
chine steel or castings of a metal or al- 
loy that is hard enough to stand up 
under the pressure of the operation. 
Tools for high-production runs 
should be built to withstand wear and 
to maintain uniformity. They should 
be constructed of a good grade of tool 
steel which should be hardened to ob- 


tain maximum wear resistance. It is 
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Fig. 10-—Forming tools shape a 
blank without noticeable alteration 
of thickness, width and total length. 
Typical forming operations are 
shown in Figs. 10A and 10C, while 
at 10B is shown a variation some- 
times used to overcome springback 


important that forming tools be given 
a high polish so as to remove all tool, 
grinding and file marks from surfaces 
over which the metal is to be formed. 
This is necessary to avoid scratching 
the metal when it moves into the tool 
under the high pressure exerted. 

In tools where the metal is formed 
into the lower die, it is essential to pro- 
vide means of removing the part after 
the forming operation. This can be done 
by means of an ejector or knockout, 
either mechanical or hand-operated. 
The knockout should cover as large an 
area as possible to lessen the possibility 
of sacian or distorting the metal. 
The construction of a single-action tool 
with a spring-actuated knockout is 
shown in Fig. 11. 

Forming is a relatively high speed 
operation. The outgrowth of this has 
been the introduction of various types 
of mechanical feeds which have given 
excellent economy. With their intro- 
duction a series of operations began 
to be combined. In the forming of alu- 
minum which rarely needs annealing, 
this has proved to be a sound practice. 
The mechanical feed is efficient, as well 
as a more effective safeguard than the 
safety devices usually employed with 
manually fed tools. 

The problem of metal spring-back is 
often encountered in forming opera- 
tions. When using a dead soft metal 
with a low elastic limit, the spring-back 
is negligible, assuming that the tools 
are of the proper fit and are properly 
set up in the press. However, with 
harder metals and alloys which have a 
high yield strength, there is consider- 
able metal spring-back which must be 
compensated for in the forming tool. 
As an illustration, let us consider a 
piece of metal to be formed as shown 
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in Fig. 10A. The bottom must be flat 
and the legs must be 90 deg. to the bot- 
tom as at D. The metal to be used is 
rather hard, such as 3S-3H aluminum 
sheet. After the part is formed, meas- 
urements might show the legs to be at 
an angle of 95 deg. with the bottom in- 
stead of the desired 90 deg. If it ap- 
pears that the tool is hitting or ironing 
as hard as practical, without distorting 
the metal or overloading the press, 
then it is necessary to make a reduc- 
tion of the radius of the punch at X, in 
Fig. 11, until the sides come to the de- 
sired 90 deg. By this means, a perma- 





The forming of small quantities of sheet aluminum products often is done 
with hand-operated equipment. Bar folders like the one shown can be used 
for most aluminum alloys in the lighter gages 
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nent set 1s produced in the metal which 
does not allow it to spring back. 

In some instances the foregoing pro- [ 
cedure may not give the desired result. ‘a 
It then becomes necessary to devise a 
means whereby the angles at D must 
be overbent in order to counterbalance 
the flare cf the legs B. Perhaps the 
simplest and most effective method of 
doing this is by arching the base during 
the forming operation, as indicated by 
the dotted lines of Fig. 10B. 

When the tool is closed, the part is 
bowed in the middle as the bends at the 
sides are set. After removing the part 
from the tool, the bow in the middle 
springs out and in doing so draws the 
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legs into parallelism. Naturally, the ---Spring 
radius R cannot be accurately predicted, — 
but must be determined by cut-and-try - 
development. 


Through practical trials the radii for 
specific bends, using different alloys 
and tempers, have been compiled and 











Fig. 11—Radii at X and Y im this 
Table XI—ALLOY CLASSIFICATION FOR BENDING single-action forming tool must be 


varied to suit material and the job. 
This tool has a spring knockout 











Alloy and Bend Alloy and ~- Bend 
Temper Classification** Temper Classification** 
are given in Tables XI and XII. Devi- 
2S-O A 24S-0(1) B ation from these tables may be neces- 
2S-4H B 24S-T(1)(2) J sary in cases where a number of bends 
2S oH B 24S-RT(1) K are made close to each other or are 
2s F 61S-O B greater than 90 deg. Table XII refers 
61S-W E to the radius C in Fig. 10A. The mini- 
3S-O A 61S-T F mum permissible radius varies with the 
3S-4H B nature of the forming operation, the 
3S- 4H Cc 52S-O A ; . : 
3S-3,H E 52S-14H Cc type of forming equipment, and the 
3S-H G 52S-14H D design and condition of tools. The 
52S-34H F minimum working radius for a given 
seeartavis) ~ 52S-H G material, or the hardest alloy and tem- 
17S-RT(1). J 53S-O A per for a given radius, can be ascer- 
53S-W F tained only by actual trial under con- 
A17S-O B 53S-T G templated conditions of fabrication. 
A17S-T F When the requirements as regards 
tool marking in the formed part are 
** For corresponding bend radii see Table XII. exacting a large radius on the edge of 
was Tie a ae ae be bent over slightly smaller radii than the correspond- the die, as indicated by Y in Fig. 11 is 


(2) Immediately after quenching these alloys can be formed over appreciably smaller required. However, for practical use, a 

— adie equal to four times the metal 
thickness will usually be found best. 

In forming aluminum parts in press 


Table XII—RADII REQUIRED FOR 90-DEG. BEND IN TERMS OF tools, it is advantageous to use a lubri- 











THICKNESS cant on the female die side, which is 
subjected to the sliding or frictional 
Approximate thickness (t) action of the operation. For average 
B. & S. Gauge 26 20 14 3 5 2 forming operations, satisfactory results 
Dec. Inch 0.016 0.032 0.064 0.128 0.189 0.258 are obtained by using a medium grade 
Frac. Inch 1/64 1/32 1/16 1/8 3/16 1/4 engine oil diluted to the proper con- 
— ———————= sistency with kerosene. For shaping 
: A ° ° ° ° ° ad eid a e aluminum or for the - 
£ B 0 0 0 0 0-1t 0-1t Tr Oe 
Cc 0 0 0 0-1t 0-It it-1it severe forming, a coating of tallow 
« D 0 0 0-It At—1it 1t—-2t 1}t-3t serves as an excellent protective and 
o E 0-It 0-It st—1}3t 1t—2t 1}t-3t 2t—4t lubricating agent 
s F 0-It it-lit it-2t 1}t-3t 2t-4t 2t-4t — 
'S) G 3t-1it 1t—2t 1}t-3t 2t—4t 3t—St 4t—6t 
> H 1t—2t 1}t-3t 2t—4t 3t—St 4t-6t 4t—6t ee , ‘ : . 
¢ J 14t-3t ot-4t 3t-—St 4t-6t 4t-6t 5t—7t The final article in this series on 
m K 2t—4t 3t-St 3t-St 4t-6t 5t-7t 6t-10t the cold working of sheet aluminum 


will appear in an early number. 
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Sock the Saboteur! 


THERE'S PROBABLY NO fifth column in 
your plant. Blazing headlines of sus- 
pected sabotage may be based on little 
more than a desire to turn an industrial 
accident into a sensational news story. 

That does not alter the fact that 
there are potential enemies in this 
country, without scruples and with alien 
sympathies. Their activities may become 


more menacing as the nation’s defense 
program shifts into high gear. This is 
certainly no time to be jittery; but bear 
in mind that wars today are fought in 
industrial plants as well as at the front. 
If you can turn in a saboteur before his 
damage is done, so much the better. 
Here are some things to do and some 
to avoid. 








’ y (£5 wf 
i ) C/ al) [> oon ( y) 
[\ Hye i y/f * 


nn lt aE “7 
1 
SPO 


Report suspicious acts but don't be oversuspicious. If a 
stranger or a fellow-worker acts oddly, do not hesitate 
to report him; but whatever happens, do not allow your 
personal dislikes or prejudices to influence your judgment 
































Meet cheerfully all company regulations for the preven- 
tion of sabotage. If you are finger-printed or frisked at 
the plant gate, refrain. from protest. Innocent men are 
sometimes used to carry dangerous materials into a plant 
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Avoid the companionship of persons of dubious repu- 
tation. Because of their susceptibility, such individuals of- 
ten become the tools of saboteurs. Keep yourself above 
suspicion by selecting friends who are above board 





If tools or machines show evidence of being tampered 
with, report the fact at once. This favorite form of sab- 
otage often looks like carelessness and consequently is 
hard to detect. Only continuous vigilance will stop it 
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Keep up your speed and standard of workmanship. The 
sole purpose of sabotage is to slow down the making of 
critical defense products; a decrease in quality or quan- 
tity from any other cause accomplishes the same result 
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The right to kick about things you don't like is part of our 
much valued free speech; but it's not wise to air griev- 
ances before strangers. Good fifth column technique is 
to uncover grievances and use them to promote strife 
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Keep your eyes and ears open. This doesn't mean you 
are to be a self-appointed spy, suspicious of your fellow- 
workers. However, it's a good idea to be alert to what's 
going on about you; if anything looks wrong, report it 
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If you're a"joiner" be careful what you join. Keep away 
from organizations that have any suspicion of foreign or- 
igin or influence. In fact, steer clear of any outfit until you 
are entirely certain of its sponsorship and its objectives 


< ~ GN. 
pLENTY MOREL S~ & ea 
ERE Om 





If you need money or other favors go to someone trust- 
worthy. Obligations to strangers may put you in a tight 
spot. Worry leads to desperation, and a desperate man 
may stoop to acts that he-normally wouldn't consider doing 





First and last be a good American. This means a lot 
more than standing when the national anthem is played. 
Get back of industry's defense efforts. Every man who 
does his best at a bench or machine is a good soldier 
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Flexible Fixtures for the Future | 


By E. JAMES, WELDING ENGINEER, PACKARD MOTOR CAR COMPANY 


~ 


Flexibility in welding fixtures for 
automobile body components 
saves costly rebuilding when 


the model or process changes 


WELDING METHODS for fabricating all- 
steel automobile bodies have been un- 
dergoing rapid change since the uni- 
versal adoption of the integral steel 
roof. Assembly of the roof stamping 
to the rear pene nag to form the 
“balloon’’ has cailed for huge welding 
fixtures, to hold the various compo- 
nents in car position for gun or hydro- 
matic spot welding, or both. 

Certain features should be incorpo- 
rated in a balloon fixture, such as: (1) 
rapid and easy handling of stampings 
into the fixture and ready removal of 
the balloon in order to expedite pro- 
duction, conserve labor and establish 
satisfactory working conditions; (2) 
adequate locating and clamping mech- 
anisms that make allowance for varia- 
Major elements of Packard’s balloon fixtures need not be disturbed for tion of stampings from true die con- 
model or process changes. Prior to the 1941 model production season, tour, but still bring the components 
hydromatic control apparatus was mounted on a column platform and together into a sub-assembly that read- 

piped to new welding gun carriers in the rear center of the fixture ily fits with other body sub-assemblies ; 
and (3) flexibility to accommodate C 
model changes or improved welding t 
methods without extensive rebuilding 
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. —J wr fixtures used for production of sedan 

‘\ Fa | and coupe balloons at Packard Motor 
Car Company. The four fixtures have 
been in use for several production sea- tl 
sons, and their inherent flexibility has r 
permitted modifications as dictated by S 
product or process, without rebuilding C 
the fixture in a major way. Collapsible tl 
sides, for example, permit getting at Ss 
the interior of the fixture for changing R 
locating pads and clamps and insert- v 
ing new welding equipment. q 
For the 1941 model, changes in bal- 5 
loon fixtures involved: (1) some relo- 
cation of clamping mechanisms to ac- te 
commodate larger stampings for a fi 
wider and longer body; and (2) inclu- v 
'a. sion of hydromatic welding slides for 0 
quarter | 3 : | welding the overlapped joints between b 
sidle pane/ ____} the roof panel and the two rear quar- th 
ter panels near the trunk compartment. : 
P 
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Fixture alterations were made up in 
Clamping arrangements permit extensive changes in body design the Packard toolroom during the 1940 
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production season. During changeover 
to 1941 models, these new fixture 
additions were slipped into place in 
only four days. 

The hydromatic control mechanism 
for each major balloon fixture is sepa- 
rated from the fixture itself to avoid 
making major changes in the latter. By 
placing the control unit, which in- 
cludes a 36-port hydromatic gun unit 
timer together with motors, hydraulic 
pump and electrical apparatus, on a 
platform 84 ft. from the floor, work- 
ing space is conserved and tampering 
with the mechanism is prevented after 
the correct adjustment is established. 
Seamless steel tubes having individual 
valves for gun control are run from 
the overhead unit to the floor, then 
under the floor to emerge at the center 
of the balloon fixture. Here the tubes 
are connected to manifold systems, 
which in turn are connected to the 
individual welding guns. 


Only Three Operators Needed 


To minimize eddy currents the guns 
are mounted upon high conductivity 
copper carriers, in turn mounted upon 
manganese-bronze backing plates to 
assure rigidity. These backing plates 
are mounted upon the two slides. To 
attain equal distribution of current at 
all times, the positive electrode is con- 
nected to one end of the gun carrier, 
and the negative to the opposite end 
of the outside electrode by means of 
a contact pad with an area sufhcient 
for distribution of 1500 amp. per sq.in. 

Three operators are required to op- 
erate the balloon fixture. The two rear 
quarter panels, the roof panel and 
the trunk drain gutter reinforcement 
are placed in the fixture and clamped. 
The chief operator then trips a hand 
valve that expands the hydraulic gun 
slides into the joint between roof panel 
and quarter panel at each rear quarter 
of the body. These slides travel along 
the legs of a V. When the slides have 
reached the expanded position, a limit 
switch energizes a solenoid valve that 
controls the mechanism for swinging 
the outside electsodes into welding po- 
sition. The operator then energizes a 
Ross valve that starts the hydromatic 
welding cycle. Four seconds are re- 
quired for this operation, during which 
52 spot welds are made automatically. 

During this process the chief opera- 
tor welds the trunk drain gutter rein- 
forcement with a portable hydraulic 
welding gun. Meanwhile the other two 
operators have been working inside the 
balloon fixture. It is their task to weld 
the quarter panel over the rear win- 
dow to the zoof panel with portable 
hydraulic welding guns. Each is sup- 
plied with current from 50-kva. trans- 
formers. 
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As seen from the rear of the fixture, one slide-mounted welding gun carrie) 

is being expanded into the rear quarter panel (roof panel removed). Locat- 

ing pads adjacent to each gun are formed to fit the inside body contour and 
accurately position the overlap of the roof panel on the quarter panel 


oe 


Gun-carrier slides have been expanded into the overlapped joints between 
the steel roof and the two rear-quarter panels; the operator is about to close 
the left-hand outside electrode 
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IDEAS FROM PRACTICAL MEN 


Assembly of Thin Sections Without Distortion 


By W. A. WESTON 


We had some 3-in. straps A to rivet to tubular 
sections B with a wall thickness of 0.072 in. It was 
almost impossible to rivet the two pieces tightly with- 
out distorting either the straps or the tubing, which 
was objectionable because it was necessary to have a 
smooth, flat finished surface. When we riveted the 


























Distortion resulting from riveting thin straps to 

a thin tubular section was eliminated by drilling 

and countersinking the section, inserting a pin, 
and welding the assembly 


sections, it was necessary to disk grind and file the 
straps flat, which often made them too thin. 

After considerable experimenting, we assembled 
the straps and tubular section as shown in the illustra- 
tion. We drilled the section as shown, and counter- 
sunk the strap of both sides as for flush riveting. Pins 
C of cold-rolled material, § in. diameter and 44 in. 
long, were driven in the holes and the countersunk 
portion of the straps were filled by electric welding. 
We made a small quick-acting clamp to hold the 
straps tightly against the tubular section during the 
welding operation. 


Holes Drilled in Smali Flat Steel Springs 
By JOHN F. CAVANAUGH 


The drilling of holes in flat steel springs sj in. 
thick and up is a necessary nuisance in development 
work. It can be actomplished readily if one knows the 
trick—correct drilling speed is the answer. 

Place the spring on a hard wood block and prick 
punch the position of the hole with a hard point 
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punch. Then carefully grind the projection made by 
the punch until it is flush with the under side of the 
spring. Mount a sharp high-speed drill in a lathe with 
the back gears in mesh—use the lowest available 
speed. Place the spring against a flat piece of soft 
steel free from pits, and feed it against the drill. 


Junction-Box Nut Made in a Punch Press 
BY FRED H. COLVIN 


W. F. Curlee Manufacturing Company specializes 
in fittings of various kinds for electrical connections. 
One of the items is a cupped nut that protects the 
end of the insulation and holds the cable in the 
junction box. The nut is about 2} in. outside diameter 
when finished. 

Flat pickled draw steel, 8; in. thick is used, and 
the nut is completed at one stroke. The thread is 
formed in a second operation. The dies for both 
operations are shown in the drawing. 

The first-operation die cuts the blank from the 
strip and draws it into the cup A as the punch de- 
scends. Near the end of the stroke the excess metal 
is trimmed off as at B. At the same time the small 
pilot hole is punched out at C. The steel strip is 
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Second Operation 
First Operation’ ages 











A cupped nut for an electric-junction box is 
formed in the first operation, and a single-turn 
thread is coined in the second operation 
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narrow enough to let the die cut out on each side so 
the excess metal falls away instead of requiring the 
use of a stripper. Plain guides D feed the strip to the 
die. 

Forming the thread is done in a second operation, 
as shown, the center being finished at the same time. 
The second die not only trims the hole to size but 
coins the edge into a single turn of thread of the 
right lead. This is a rapid operation and makes the 
nut at minimum cost of both labor and material. 


The Microscope as an Inspection Tool 


By ARTHUR K. BAKER 


In some recent inspection work it was necessary 
to check two dimensions on a quantity of parts similar 
to the one shown at A. A micrometer could not be 
used and the quantity of parts to be checked was not 
sufficient to justify making special gages. We decided 
therefore to make the inspection by using a micro- 





With a microscope provided with cross wires and 

the work held in this fixture, it is an easy matter 

to check the dimensions of machined pieces within 
close limits 


scope fitted with cross wires such as provided in sur- 
veyors’ transits and levels. Also, it had a glass stage 
with beveled edges which mated with brass clip- 
springs on the frame, permitting it to be moved back 
and forth but not sidewise. 

The fixture for holding piece A during inspection 
was made with a piece of cold-rolled steel B machined 
to take the place of the glass stage, and two strips of 
cold-rolled steel C, ground square on the bottoms and 
edges, were attached to it to form a guide for the 
V-block D, permitting the V-block and the work car- 
ried by it to be moved sidewise to any position under 
the objective E. The block F was attached to the ends 
of strips C and carried the micrometer head G. On 
the opposite ends of the strips was mounted the block 
H carrying the spring-actuated plunger K, the purpose 
of which was to keep the end of the V-block pressed 
against the micrometer spindle. With the glass stage 
entered in its guides, the assembled fixture could be 
moved back and forth at a right angle to the move- 
ment of the V-block, so that the objective E could be 
centered with the groove in the V-block. 

The stop block L was clamped in the V-block and 
its diameter was such that its upper side was at the 
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same height as that of the part of the work to be 
checked when it was Testing in the groove of the 
V-block. That enabled a zero focus setting to be made 
on the upper side and edge of the block at M as a 
point of departure, thus permitting one of the dimen- 
sions of the part to be checked without refocusing. 

In operation, for checking the 0.328-in. dimension, 
a zero focus is made with the cross wires centered on 
point M and the reading of the micrometer head is 
noted. The part is then inserted in the V-block groove 
with its rounded end in contact with the stop block. 
Then the micrometer head is screwed up to move the 
V-block and the part in it so that the cross wires are 
centered over the second point to be checked and the 
reading of the micrometer head is again noted. If the 
part is correct, the difference between the two readings 
will equal the required dimension. The 0.431-in. di- 
mension is checked in the same way, except that the 
point of departure is found by centering the cross 
wires over the sharp edge of one of the integral collars. 

The visual method of checking is better than the 
conventional micrometer method, since the pressure 
against the micrometer spindle is more uniform and, 
through the microscope, 0.005 in. looks like a six- 
teenth of an inch. 





Hose Connector Prevents 
Damaged Threads 


BY W. E. ABBOTT 


A simple union-type hose 
connector, which prevents dam- 
aged threads and can be tight- 
ened without the aid of a 
wrench, is shown in the draw- 
ing. The coupling is for j-in. 
hose. 

A 3-in. iron rod A, 4 in. long 
is drilled 4 in. I.D. and is 
threaded at one end to take the 
g-in. union B. The end adja- 
cent to the union B is threaded 
to receive the brass pipe C. 
The pipe C is made from brass 
rod 34 in. long and machine 
threaded at one end to fit A. 
The -in. nipple D, which is 
made up to the fixed piping 
and the union, is reamed out 





























to take the brass pipe $@ 


the g-in. brass pipe C enters connecting pipes 
the g-in. nipple D and serves as 
a guide, making it possible to 
assemble the union without crossing the threads. This 
device has been found valuable in our shop where 
portable hoses are connected and disconnected at reg- 
ular intervals. We have found it desirable to weld 


log 


When portable hose is con- 

When attaching the portable nected and disconnected 
hose and connected parts A, frequent intervals, a threaded 
B and C, to the fixed piping, nipple which fits inside the 


align the union 





3-in. iron rods E to the union nut on the fixed piping 
to eliminate the use of a wrench. A 3-in. iron rod F 
about 5 in. long and bent as shown can be used as a 
handle when welded to A. A coupling or reducer 
of the required size is threaded to A for attaching 
the hose. 


Steam Gage Adapter for Setting Safety Valves 
By ARTHUR LAURENCE 
It is unwise to permit boiler pressure to go directly 
to the tube in the master steam gage used for setting 
locomotive safety valves and checking the accuracy of 
the newly installed gage in the cab. To offset this, 
it is necessary to make a special adapter from the 
boiler connector to the gage. The one we use ts 
shown in the illustration. 
A piece of brass bar stock A large enough to take 
a 14-in. pipe thread is 











centered and threaded 
on one end. A 4'5-in. 
hole is drilled in the 
center of both ends 14 
in. deep, care being ex- 
ercised to avoid run- 
ning the holes into each 
other. Then ,°;-in. holes 
are drilled horizontally 
to the center hole from 
opposite sides of the 
adapter. The gage end 
of the adapter is now 








drilled and tapped for 
g-in. pipe, while the 
other end has_ been 
threaded for 14-in. pipe 
to take the female end 











This adapter for attaching the 
master steam gage to the boiler 
prevents damage to the elliptical 
gage tube and hand mechanism 


of the union. The gage 
is applied, and a piece 
of j-in. O.D. copper 
pipe B is bent as illus- 
trated and brazed to the 
sides of the adapter over 
the hole to complete communication between the top 
and bottom. The handle C on the top of the gage is 
simply a piece of copper pipe or soft steel bent into an 
ellipse, flattened on the ends, and bolted to the top of 
the gage where holes are drilled for that purpose. 


Steadyrest Needed When Cutting Rings 


By ARTHUR SILVESTER 


It has been suggested by V. V. Roberson (AM— 
Vol. 85, page 14) that when rings 3, 3, 4 and 3 
in. wide are cut from a large billet, it is advisable to 
machine two No. 4 threads at the center of the billet, 
and part it between the grooves. Mr. Roberson states 
that the grooved end of the billet can be chucked with 
a solid grip making it possible to machine the rings 
from the overhanging end of the billet. 
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The correct method for machining these rings 
would be to chuck the piece as described by Mr. 
Roberson, supporting the outer end with a cone tail- 
stock center. Then the outside diameter should be 
turned to within 44, in. of finished size about 10 in. 
along the billet. A steadyrest should then be set up 
at a position to permit six 4-in. wide rings to be 
finished on all dimensions, after which they could be 
cut off. This procedure should be continued until the 
steadyrest is close to the chuck. 

Mr. Roberson’s method has certain disadvantages: 
The six 4-in. overhanging portions of the billet needs 
supporting if the machined rings are to be accurate; 
the grooving and parting of the billet at the center 
wastes enough metal for at least one and possibly two 
rings; and finally his method requires work on four 
instead of two ends of each billet. 


Measuring the Radius of a Curved Surface 
By F. F. ANDERSON 


In the drawing is shown a simple device for meas- 
uring the radius of any curved surface. The-tool can 
be made to cover a large range of curves. Two plates 
of the same size are machined as shown with all sur- 
faces square with each other, and the length of the 
projecting edge must be the same as the width of 
the arm Y. In use, place the two plates in the curve 
as shown in the illustration, making sure that all 
four corners of the projection end fit the surface of 
the curve. The distance from point A to the bore, is 
the desired radius. In measuring an outside radius, a 
thin piece of sheet metal can be formed against the 
surface to line the corners of the tool. 





Two L-shaped arms, machined as shown with all 
edges square with each other, can be used to deter- 
mine the radius of any curved section 
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TOOLING SET-UPS FOR 
HIGH EXPLOSIVE SHELL —II 


By BEN C. BROSHEER 


Associate Editor, American Machinist 


THE ADVANTAGES of uniform shell forgings with little 
excess stock are nowhere more apparent than in the 
rough turning operation. In practically all cases, 
rough turning follows centering and usually includes 
rough facing the base. Because of the heavy cuts 
taken when rough turning, especially in those set-ups 
using a number of tools, precautions must be taken 
against slippage of the work on the driver. This is 
particularly true where the forgings are not accurately 
made. The shell usually is gripped on an expanding 
mandrel on the spindle nose of the lathe, as in Fig. 31, 
while the base is supported by a live center in the 
tailstock. 

In the Jones & Lamson set-up on a 12 33-in. Fay 
automatic lathe for rough turning 75-mm. shell, the 
piece is gripped in the open end of the cavity with an 
expanding spindle fixture and the closed end is sup- 
ported on a revolving tailstock center as shown in 
Fig. 32. The shell is located longitudinally in relation 
to the bottom of the cavity by means of a gage that is 
dropped into the cavity before the shell is placed on 
the spindle fixture. A special arm, attached to the back 
arm of the lathe, supports the shell after it has been 
loaded on the fixture and before the tailstock center 
has been brought into place. This arm automatically 
swings clear of the work when the center has been po- 


sitioned. At the end of the cutting cycle, when the 
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tools have been rocked back to the starting position, 
the arm automatically returns and supports the rough 
turned shell when the tailstock center is retracted by 
the operator. 

Cemented-carbide tipped turning tools are equally 
spaced on the lathe carriage, and each tool rocks di- 
rectly into the rough forging to the required depth, 
then turns an equal portion of the outside diameter. 
Two of these tools are fixed on the carriage; the 
third,-mounted on an in-built taper turner, is used 


for rough turning the boat-tail and a portion of the 
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Fig. 31—This Logan three-jaw expanding mandrel 
locates the faced end of the shell lengthwise against 
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Fig. 32—A 40-hp. motor drives the 1233 in. Fay 























Fig. 33—A 16 X33-in. Fay automatic lathe with 

automatic lathe when using this tooling set-up for swinging tailstock will rough turn 35 pieces per 

rough turning 75-mm. high explosive shell bodies hour with this tooling set-up for the 90-mm. high- 
with carbide-tipped tools explosive shell 


Fig. 34— Four carbide- 
tipped turning tools are 
mounted on the front car- 
riage of a 16X35-in. Fay 


automatic lathe for rough 
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straight body diameter. The other two turn equal 
portions of the straight diameter. Each cutter is held 
in a heavy-duty tool block having micrometer adjust- 
ment, thus permitting the accurate tool setting 
necessary for matched cuts. In some cases, only one 
fixed cutter is used and the two outside cutters are 
mounted on in-built taper turners, permitting taper 
turning of the nose as well as the boat-tail. 

A special tool block mounted on the lathe back arm 
holds four carbide-tipped tools. The two at the tail- 
stock end form off the excess metal on the base end of 
Those at the head- 


stock end part off the excess material at the open end 


the shell and chamfer that end. 
and chamfer the open end. ‘The tool for chamfering 
the open end is mounted in a separate block above the 


parting tool. This position was selected because it 





Fig. 35—Arrangement of the tray used on the 

swinging tailstock of 16-in. Fay automatic lathes 

set up for 90-, 105- and 155-mm. high explosive 

shell is shown in this photograph of the tooling 
for the 105-mm. shell forging 


was found that when the two tools were close together 
chips from the parting cut interfered with the opera- 
tion of the chamfering tool. Moving the chamfering 
cutter above the parting tool provides a larger carbide 
surface for chamfering, thus increasing tool life. The 
carriage and back arm are synchronized so that the 
parting tool does not start to cut until after the turn- 
ing tool has removed the scale from that portion of 
the surface. 

When using carbide-tipped tools the machine is run 
at 320 r.p.m., which gives a surface speed of 275 ft. 
per min. for the roughing cuts. Feed is 0.027 in. per 
rev. for the carriage tools and 0.010 in. per rev. for 
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the back arm tools. A 40-hp. motor is necessary at 


these speeds and feeds. Production obtainable, after 
25 per cent has been allowed for extras over the actual 
floor-to-floor time, is approximately 48 shell per hour. 
One operator can run two machines. “Che machining 
cycle is automatic, once the starting lever has been 
shifted. 

Similar in principle to the above set-up, the tooling 
on a 16 33-in. Fay automatic lathe for rough turn- 
ing 90-mm. high explosive shell is shown in Fig. 33. 
However, this machine is provided with an hydrau- 
lically operated swinging tailstock. “Two back arms 
are used, instead of the single back arm employed for 
75-mm. shell. The swinging tailstock carries a load- 
ing tray to facilitate handling of the heavy shell forg- 
ing, the tray being located directly in front of the 
spindle fixture when the tailstock has been swung to 
the back of the machine. 

This arrangement obviates the need for a separate 
locating gage, as was used for the 75-mm. shell. 
Hence, the spindle fixture shown in Fig. 33 has an ad- 
justable stop on the outer end to locate the shell accu- 
rately in position on the fixture. Arrangement of tool- 
ing and cycle of operation for the 90-mm. shell is the 
same as for the smaller 75-mm. shell. In this case, 
however, the front and rear carriage tools usually are 
mounted in heavy-duty taper turners. Using carbide- 
tipped tools, the machine is driven at 298 r.p.m. by a 
50-hp. motor. Carriage feed is 0.024 in. per rev., and 
the two back arms are fed at 0.0096 in. per rev. Ap- 
proximately 3 in. of stock is removed from the diame- 
ter along the straight portion of the shell. 

Four carbide-tipped tools are mounted on the front 
carriage of a 16 35-in. Fay automatic lathe for rough 
turning the longer 105-mm. high explosive shell. ‘This 
set-up, shown in Fig. 34, requires a 75-hp. motor to 
drive the shell at 253 r.p.m. (approximately 310 ft. 
per min.) when the carriage feed is 0.024 in. per rev. 
and the two back arms are fed at 0.0096 in. per rev. 
About 33 shell per hour will be rough turned in this 
set-up. Like the arrangement for rough turning 
90-mm. shell, this one also calls for the use of an hy- 
draulically operated swinging tailstock and a three- 
jaw expanding spindle fixture. Tooling for a 105-mm. 
shell, with the tailstock in the forward position and 
with a rough and turned shel! forging in the loading 
tray, is shown in Fig. 35. Note that the tray is fitted 
with rollers that make it easy to move the shell body 
on and off the spindle fixture. This set-up differs from 
that shown in Fig. 34 in that a taper turner is used on 
the front carriage only for the right-hand turning tool, 
the shell body being turned straight except for the 
boat-tail. 

Jones & Lamson recommends rough and semi-finish 


turning operations for 155-mm. high explosive shell, 
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rather than the single rough turning operation used for 
smaller shell. Set-up for the first rough turn operation 
is made either on a 16 33-in. or a 16 51-in. Fay 
automatic lathe with tools arranged as in Fig. 36, 
There are five carbide-tipped turning tools on the 
front carriage, the two front and the rear tools being 
The hydraulically- 


operated swinging tailstock on the machine used for 


set in heavy-duty taper turners. 


this operation is equipped with a loading tray as shown 
in Fig. 35. It should be noted that the three expand- 
ing jaws in the spindle arbor used for this set-up sup- 
port both the open end of the shell and the cut-off sec- 
tion, each jaw having a relief ground in its face op- 
posite the parting tool. Production with this set-up is 
20 pieces per hour when the machine is driven with a 
75-hp. motor and all tools are tipped with a steel- 
cutting cemented carbide. Spindle speed is 179 r.p.m., 
cutting speed for the turning tools is 310 ft. per min., 
while feeds for the carriage and the back arms are 
0.024 and 0.010 in. per rev. respectively. 

Added because of the excessive stock usually found 
on 155-mm. shell forgings, the second rough turning 
operation (sometimes listed as a semi-finish turning 
operation) follows immediately after the first rough 
It can be eliminated if the forg- 
Tooling set-up for this 
operation is like that for the first rough turning opera- 


turning operation. 
ings are made close to size. 


tion, the principal difference being the substitution of 
a facing tool for the open end of the shell in place of 
the parting tool previously used. A 50-hp. motor is 
sufficient for a 16 33-in. Fay automatic lathe when 
using carbide-tipped tools and driving the spindle at 
231 r.p.m. Cutting speed is 380 ft. per min., carriage 
feed is 0.029 in. per rev. and the back arm feed is 
0.010 in. per rev. Production is 32 pieces per hour. 
As the scale was removed from the outside surfaces of 
the shell in the first rough turning operation, the back 
arm feeds forward when the carriage starts, instead 
of waiting until the carriage tools have practically 
completed their cuts. 

The No. 3A Duomatic lathe made by the Lodge & 
Shipley Machine Tool Company has been furnished a 
number of shell contractors for rough turning opera- 
tions on 75-, 90- and 105-mm. and comparable sized 
shell, most of which use a tooling set-up similar to 
that shown in Fig. 37. This lathe has a powerful head- 
stock and a wide bed, making it an efficient unit for 
the heavy cuts necessary when rough turning shell. 
The tailstock has a pneumatically operated, 5-in. di- 
ameter spindle with a built-in revolving center. Front 
and rear carriages are independent, and each has a 
cross slide that can be swivelled to any desired angle 
for power feed and power forward and _ return 
traverse. 

A No. 3A 27-in. Duomatic lathe has sufficient ca- 
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pacity for rough turning 75-, 90- and 105-mm. forged 
shell, using either three or four turning tools on the 
front carriage as in Fig. 37. The shell are cut to 
length and centered before delivery to this machine, 
and an adjustable locating gage is placed in each shell 
before chucking on the expanding arbor. ‘Tools on 
the front carriage are mounted in a special tool block 
which has a taper turner for the rear tool. These 
tools rough turn the tapered boat-tail 4 and the cylin- 
drical body B of the shell while tools on the rear car- 
riage rough face and form the base end at C, face the 
open end of the shell at D and chamfer at E. Either 
high-speed steel or carbide-tipped tools may be used, 
speeds and feeds as well as production being dependent 
on the cutting material selected. A 40-hp. motor drives 
the lathe. 

Use of a number of Lo-swing lathes in England and 
other European countries for shell turning has proven 
these machines well adapted for this class of work. 
The set-up for rough turning 75-mm. shell shown in 
lig. 38 is for a Seneca Falls Model R-14 automatic 
Lo-swing lathe having a pneumatically operated tail- 
stock with built-in revolving center. The tailstock 
spindle maintains a constant pressure on the base of 
the shell, preventing any play and eliminating vibra- 
tion. A spacing bar is dropped into the shell before 
it is placed on the driver and is used to position the 
shell correctly in relation to the bottom of its cavity, 
thus holding the thickness of the base within close 
limits. 

The outside diameter and tapered boat-tail are 
turned with five high-speed steel or tantalum-carbide 
tipped tools mounted in two tool blocks on the front 
carriage as shown. Full length of the shell is turned 
with only 3 in. of carr¥age travel. While the turning 
operation is being performed, the open end is faced to 
length and the closed end is faced down to about 1-in. 
diameter with tools mounted on the two rear slides. 
Production with this set-up will vary between 30 and 
60 shell per hour, depending on the accuracy of the 
forging, the amount of material to be removed and the 
tool material used. The set-up shown is for forgings 
delivered to the machine already centered and cut off 
at the open end. By lengthening the driver to allow 
for extra shell length and replacing the nose-end 
facing tool with a parting tool, the cut-off operation 
can be combined with the rough turning operation. 

Tool layout in Fig. 39 is for rough turning a 
105-mm. high explosive shell on which the outside 
diameter is contour turned for a distance of 74 in. 
back from the open end. This is done to facilitate 
“bottling” (nosing) and is becoming general practice 
on streamlined shell which have a long thin nose. In 
this case the air-operated, three-jaw driver is made 
long enough to permit the cutting off of 35 in. excess 
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Fig. 38—Seneca Falls Ma- 
chine Tool Company recom- 
mends this tooling set-up on 
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Fig. 39—Eight cutting tools 
are incorporated in the set-up 
on a Model R-14 Lo-swing 
lathe for rough turning a 105- 
mm. shell that is contour 
turned near the open end to 
facilitate nosing in a following 
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Fig. 10—This cast shell was 
turned in a Model R-14 Lo- 
swing lathe when driven only 
oF a three-jaw expanding ar- 
bor in the 1.437 in. drilled nose. 
Driving motor of 40-hp. capac- 
ity was sufficient under the 
heaviest cut 


Fig. 41—This is a front view of a Lo-swing lathe 
tooled for rough turning a forged steel shell body. 
Loading arm is carrying a rough forging and ts in 
position to drop it between the driving arbor and 
the tailstock center 
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lig. 43—Tooling set-ups on the Gisholt Simplimatic 
lathe for rough turn and facing operations on 75-, 
90- and 105-mm. high explosive shell differ prin- 
cipally in placement of slides and tools for the differ- 
ent sises. Shell are delivered to this machine cen- 
tered and faced to length 
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Fig. 42—Details of the loading arm assembly and 

of the cam mechanism that controls operation of 

rear slide tools are shown in this rear view of the 

lathe pictured in Fig. 41. The rear arm of the loader 
holds a rough turned shell body 
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Fig. 44—Tooling set-ups are practically identical 
for the rough turn and face, and the semi-finish turn 
and face operations tn the Gisholt Sitmplimatic lathe. 
In the first, the rear turning tool follows a straight 
path as indicated above, and in the second it follows 
a curved path as indicated by the dotted lines A 

















TOOLING SET-UPS FOR 


material forged on the open end. The Model R-14 
Lo-swing lathe on which these tools are mounted has 
a 6-in. diameter air-operated tailstock quill with anti- 
friction spindle. As in the set-up for the 75-mm. shell, 
this tailstock spindle maintains a constant pressure 
against the base of the shell. 

Tools 1, 2, 3 and 5 on the front carriage are con- 
trolled by former bars, tool 4 being the only one turn- 
ing a single diameter. Tool 1 is used exclusively to 
remove scale from the forging in front of the parting 
and chamfering tools, in order to protect their sharp 
cutting edges. This arrangement permitted the cut- 
ting speed for one installation to be stepped up 25 per 
cent, and the tool life of the parting tool was more 
than doubled. 

The layout shown in Fig. 40 is of interest both be- 
cause it shows a set-up for turning a special 155-mm. 
semi-steel cast shell, and because it shows an ejector 
assembly in position for automatically ejecting the 
shell when air pressure is released on the driver and 
the tailsteck spindle. This ejector is used when the 
Lo-swing lathe is fitted with a single or double arm 
air-operated loading attachment as shown in Fig. 41. 

The shell in Fig. 40 was finish turned, with the ex- 
ception of the bourrelet which was only rough turned. 
in one operation. The shell had a Brinell hardness of 
220, and was machined at 195 ft. per min. with a feed 
of 0.040 in. per rev. Carbide-tipped tools were used 
throughout. Driver was of the three-jaw, air-operated 
type and the nose of the shell was simply rough drilled 
in a floating holder in order to assure a fairly smooth, 
straight surface for the driving jaws. The Model R-14 
automatic Lo-swing lathe 
equipped with a 50-hp. motor, but 40-hp. was found 


used on this job was 
sufficient even under the heaviest cutting. 

Front and rear views of a Lo-swing lathe tooled for 
rough turning a forged shell are shown in Figs. 41 
and 42. The loaders shown in these photographs may 
be supplied with all Lo-swing lathes equipped for 
turning shell that are too heavy to be loaded by hand. 
Rough shell are delivered by a conveyor to the front 
of the machine, where it is directly under the front 
arm of the loader when the assembly is swung for- 
ward to bring the rear arm over the finished work on 
the spindle fixture. In this position, the air valve 
shown on the extreme end of the loader arm is opened, 
forcing the plungers down. At the end of their stroke, 
the fingers automatically close and lock over both the 
rough shell on the conveyor and the finished shell in 
the lathe. Air then is released on both the chuck and 
tailstock spindle, and the ejector forces the turned 
shell back into a position where it is entirely free from 
both the driver and the tailstock center. 

The operator next reverses the position of the air 
control lever on the loader, which raises both sets of 
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gripping fingers, swings the arms through an arc of 
90 deg. and again lowers both sets of fingers. The 
rough shell is then forced on the driver by the air- 
operated tailstock, after which the fingers are re- 
leased, freeing the rough shell and the finished shell, 
which is dropped onto a conveyor line at the rear of 
the machine. It will be noted in Fig. 42 that the 
coolant spout swings with the loading arms, thus re- 
lieving the operator of any attention to this unit. 

Gisholt Machine Company has developed similar 
set-ups for the Simplimatic lathe to take care of rough 
turning operations on 75-, 90- and 105-mm. forged 
steel shell. Carbide-tipped tools are recommended for 
these set-ups, although high-speed steel tools can be 
used with lower speeds and feeds. Sketched in Fig. 
43, the basic set-up on the Simplimatic for these three 
sizes of shell holds the open end of the forging on a 
three-jaw expanding mandrel, locating it for length 
against the previously faced end. ‘The closed end is 
supported by a revolving center in the tailstock. A 
carbide-tipped tool on the rear turning slide turns half 
the length of the shell while two similar tools on the 
front slide turn the boat-tail and half the length. 
These two slides work in opposite directions. Each 
turning tool is mounted in a cam-operated tool block 
having a tool relief attachment. During the turning 
cycle a carbide-tipped tool mounted in a block on the 
rear slide rough faces the base end down to the center 
boss. With a 30-hp. driving motor turning the work 
at 250 ft. per min., and using a turning feed of 0.025 
in. per rev. and a facing feed of 0.006 in. per rev., 
floor-to-floor time with carbide-tipped tools is esti- 
mated to be 0.9 min. for the 75-mm., 1.2 min. for the 
90-mm. and 1.4 min. for the 105-mm. shell. 

In the case of the 155-mm. high-explosive shell, 
Gisholt also recommends division of the rough turn- 
ing operation between two similar set-ups. The first 
rough turn and face operation for this shell on the 
Simplimatic lathe will require a tooling layout like 
that in Fig. 44, with carbide-tipped tools in each of 
the three positions. The front and rear turning tools, 
mounted in cam-operated tool blocks with tool relief 
attachments, each turn half the length of the shell 
body, as in the set-ups for smaller shell. Here, how- 
ever, the front turning tool also rough turns the boat- 
tail. As before, a carbide-tipped tool on the rear 
facing slide is used to rough face the base down to the 
center boss. Using a 30-hp. motor, and the same 
speeds and feeds as given above for smaller shell, 
floor-to-floor time is 4.2 min. for the 155-mm. shell. 

The semi-finish turn and face operation, which 
follows immediately after the rough turn and face op- 
eration just described, uses an almost identical set-up 
on the Gisholt Simplimatic lathe. In this operation, 


the principal difference lies in the use of a formed cam 
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to guide the rear turning tool along a curved path as 
indicated by the dotted lines 4 in Fig. 44. The power 
required, speeds, feeds, and estimated floor-to-floor 
time are the same as for the first rough turn and face 
operation. In all of the Simplimatic lathe set-ups dis- 
cussed above the tailstock to be used is an air-operated 
type with an anti-friction bearing revolving center. 

Both the Carbo-Matic and the Blood automatic hy- 
draulically-operated lathes made by W. C. Lipe, Inc., 
are suitable for the first rough turn and face and the 
semi-finish turn and face operations on 75- and 
90-mm. high-explosive shell. This company has found 
that by holding the outside diameter to close limits 
in the semi-finishing operation it is possible to cold 
nose the shell more accurately, without distortion to 
body or cavity, resulting in a more accurate, uniform 
product. 

With either hydraulic lathe of Lipe manufacture, 
the open end of the shell is centered and driven on a 
splined, tapered driver and held against this driver by 
an hydraulically operated, live-center tailstock, the 
shell having been centered and trimmed to length in 
the preceding operation. After loading, the operator 
moves one control lever. This automatically starts 
the spindle, causes the tools to go through their rapid 
approach, cut and return cycle, and then brings the 
machine to a stop, ready for unloading. A Blood lathe 
tooled for this operation is shown in Fig. 45. Tan- 
talum-carbide tipped tools are recommended, being ar- 
ranged with one tool in each of the two tool blocks. 
With both machines, the 15-hp. main drive motor 
turns the work at 375 ft. per min. Feed is 0.015 in. 
per rev. 

Tooling set-ups for the semi-finish turn and face 
base operation have been made with one, two and four 
turning tools on the front carriage of both the Carbo- 
Matic and Blood lathes. A typical layout for the 
Carbo-Matic, in which the base end of the 75-mm. 
shell has been left straight, is shown in Fig. 46. Where 
the boat-tail taper is to be turned in such a set-up, the 
tool at the tailstock end of the front carriage would be 
mounted in a slide and controlled by a former bar. In 
the set-up shown, the front carriage is rocked into the 
turning position by a bar cam, and the shell is turned 
with a carriage travel of only 2{ in. The open end of 
the shell is centered and driven by a three-jaw expand- 
ing mandrel, the shell being registered lengthwise 
from the face finished during the centering operation. 
After loading the operator moves one control lever. 
This automatically starts the spindle and the tool cycle 
At the 


end of the cycle the machine stops automatically. The 


of rapid approach, feed, relieve and return. 


back facing and chamfering slides operate simultane- 
ously with the front slide. Machine is driven with a 


20-hp. motor at a work speed of 375 ft. per min. and 
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a feed of 0.015 in. per rev. when using carbide-tipped 
tools. 

Where the stock on the forging for 75-mm. shell 
body is excessive, the Sundstrand Machine Tool Com- 
pany recommends making two set-ups for the rough 
turning operation, as in Figs. 47 and 48. In the first 
rough turning set-up, the forging is held on a three- 
pin expanding driver which has a shoulder for posi- 
tioning the part endwise from the faced open end of 
the shell. As shown in Fig. 47, two carbide-tipped 
turning tools are mounted on the tool slide of the 
front carriage of a Model 12 automatic Stub lathe. 
Each tool turns half the length of the forging at 
about 300 ft. per min. with 0.030 in. per rev. feed. 
A production of 65 pieces per hour is estimated. 

If the rough turning has been divided into two 
steps, the forging next goes to a Model 10 Stub lathe 
equipped as shown in Fig. 48. This layout is planned 
for carbide-tipped tools, and production is estimated 
in 63 pieces per hour when cutting speed is 300 ft. 
per min. and feed is 0.030 in. per rev. 

Where stock on the forging has been controlled and 
there is only a small amount of stock to be removed 
during the rough turning operation, the above two 
operations on Stub lathes can be replaced with a single 
operation on a No. 12 automatic lathe, using the tool- 
ing arrangement shown in Fig. 48. Here the part is 
held on a three-jaw, air-operated expanding driver 
with location taken from the open end of the shell. 
Outer end is supported by a revolving tailstock center. 
The lathe used has a longitudinal-feeding front car- 
riage and a cross-feeding rear tool slide. The front 
tool slide carries two carbide-tipped tools, one of 
which is mounted in a cam bar controlled tool block 
for turning the tapered boat-tail section on the base 
end of the shell and a portion of the straight section 
of the shell body. The other tool splits the cut, turn- 
ing approximately half of the straight section. Two 
carbide-tipped tools are shown on the cross-feeding 
rear slide. The one at the right faces down the base 
end of the shell to the center boss. The chamfering 
tool shown at the left is optional, some shell con- 
tractors prefer to have this tool added to remove the 
sharp edge so that the part can be handled easily in 
With carbide- 
tipped tools, a cutting speed of 300 ft. per min. and 


the nosing operation which follows. 


a feed of 0.030 in. per rev., the estimated production 
is 63 pieces per hour at 85 per cent efficiency. 

‘The Sparks-Simplex hydraulic manufacturing lathe, 
shown in Fig. 49, is equipped with an hydraulic in- 
ternal three-jaw chuck for holding the open end of 
shell forgings during the rough turning operations. 
The hydraulically operated tailstock is equipped with 
a revolving center to provide support for the forging 
at the base end. Five carbide-tipped tools are required 
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Fig. 46—This tooling set-up on a Carbo-Matic lathe is for semi-finish turning and facing 


a /5-mm. high-explosive shell on wi 


which the boat-tail is to be tapered in a following oper 


ation. Other set-ups for 75- and 90-mm. shell have had from one to four turning tools 
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Fig. 47—Where stock left on the 75-mm. forging 
is excessive, this set-up on a Model 12 automatic 
Stub lathe should precede the rough form turn- 
ing operation shown in Fig. 48. The two carbide- 


tipped tools divide the cut 
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Fig. 48—Prior to nosing, the 75-mim. shell can be 
rough turned to form in this set-up on a Model 12 
Stub lathe. When this operation follows that shown 
in Fig. 47, use a Model 10 Stub lathe for the job 















ig. 49—The Sparks- 
Simplex No. 101-A 
Hydro-Matic manufac- 
turing lathe can be tool- 
ed for machining opera- 
tions on all sizes of 
shell from 75- to 155- 
mm, inclusive. Tooling 
shown is for rough 
turning 155-mim, shell 
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Fig. 50—Tooling for rough turning shell forgings in the Fig. 53—Carbide-tipped tools used in the 

Sparks-Simplex manufacturing lathe includes a taper bar Stamets shell turning lathe are set 1 in, 

to guide the rear carriage tool for turning the boat-tail. above the centerline, and are inclined 224 
lacing tool for the base end is carried on a rear slide deg. from the vertical 





Fig. 51—Shell forgings, already faced to length Fig. 52—Tools in the Stamets shell lathe are carried 


and centered, are delivered to the Stamets shell lathe on rocker arms mounted on rigid bars at the rear of 
by roller conveyor. Loading of shell into the lathe ts the machine. These arms feed as a single unit by a 
simpified with a loading lever bar cam at the rear of the machine 
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for the rough turning operation on 155-mm. shell, the 
set-up being arranged as shown in Fig. 50. For this 
size of shell, a 50-hp. motor drives the work spindle 
at 147 r.p.m. and the tools are fed at 0.022 in. per rev. 
Production is 28 shell per hour with a distance be- 
tween tools of 7 in. An extra tool on the front car- 
riage, giving a distance between tools of 54 in., would 
increase production on the 155-mm. shell to 38 pieces 
per hour. A similar tooling set-up is used for the 
105-mm. shell, which is driven at 213 r.p.m. Here, 
the production estimate is 59 shell per hour. 

For the 75- and 90-mm. shell, only two roughing 
tools are mounted on the front carriage, together with 
a taper turning tool for the boat-tail. Both shell are 
rotated at 220 r.p.m. with a feed of 0.022 in. per rev., 
and production rates are 89 per hour for the 75-mm. 
shell and 53 per hour for the 90-mm. shell. Lathe op- 
eration is automatic, the sole function of the operator 
being to insert the work, start the spindle and shift 
the lever of the pilot valve. The carriage and tool 
slides feed along until their respective operations are 
completed, then the pilot valve automatically is 
tripped to set the feed into rapid reverse and return 
the carriage and tools to their starting position. 

Among the machines that have been developed es- 
pecially for shell operations during the past year that 
are of interest is the shell turning lathe offered by 
William K. Stamets. This machine has been designed 
as a single operation machine, using the same basic 
machine with different tool arrangements for the va- 
rious operations to be performed. It is of simplified 
construction, the anti-friction bearing mounted spin- 
dle being driven from a single gear in the headstock. 
The shell is centered and driven by an air-operated 
internal expanding chuck. The tools are carried on 
rocker arms mounted on rigid bars at the rear of the 
machine. These arms feed as a single unit, being con- 
trolled by a leadscrew operated from the headstock of 
the machine. A cam bar located below the rocker arm 
carries a suitable cam to produce any desired contour. 
After the machine completes its cycle the cam bar is 
rotated, dropping the cam from under the rocker arm, 
and the tools rise from the work and rapid traverse to 
starting position. 

The Stamets shell turning lathe, of which a front 
view is shown in Fig. 51, is designed so that the shell 
is presented from a conveyor in front of the operator, 
there being no tool obstructions when loading the shell 
into the machine. The shell is rolled forward from 
the conveyor onto a loading lever which is hand-oper- 
ated, the lever placing the shell in alignment with 
centering jaws and tailstock center. Likewise, when 
removing the shell from the machine, the operator 
handles the shell without fatigue. Arrangement of 
the tool rocker arms and control cams on the rear of 
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this machine are shown in Fig. 52. Sketched in Fig. 
53 is the tool setting used for Kennametal roughing 
tools on this lathe. Turning is done at a speed of 325 
ft. per min. with a feed of 0.016 in. per rev. 

This special shell-turning lathe also is used for cut- 
ting-off and facing the ends of the forgings prior to 
rough turning, for finish turning, and for facing the 
base end. During the cutting-off and facing operation 
a spacer rod is inserted in the forging to give an ac- 
curate distance to the cut-off end. ‘This end then is 
used as a locating position in future operations. For 
rough-turning the outside diameter of the shell, four 
tools are used, each traveling approximately 4 the 
length of the shell. Practically the same set-up is used 
for finish turning shell, the cams being arranged for 
machining the boat-tail, bourrelet and nose of the 
shell. Finishing is done at 350 ft. per min. with a 
0.016 in. feed, the tool grind being slightly different 
from that used during the rough turning operation. 
Actual tests have shown that 155-mm. shell can be 
either rough or finish turned at approximately 25 shell 
per hour. Facing and cutting-off operations are slightly 
faster. Since work rotation in this lathe is in a clock- 
wise direction when viewed from the tailstock of the 
machine, chips are carried to the rear of the machine 
and dropped into the pan at the base without inter- 
ference. 

Also of interest for both rough and finish turning 
operations on shell forgings is the No. 11 Amalga- 
mated shell turning machine made by the Prescott 
Company according to designs furnished by Lucien | 
Yeomans. This machine is designed especially for 
using high-speed steel tools, with relatively slow speeds 
and heavy feeds, for shells ranging from 75- to 
105-mm., including the 8l-mm. trench mortar shell. 
Ways of the machine are cylindrical ground bars ar- 
ranged in a vertical plane. The work is held between 
live and dead centers by fluid pressure applied at the 
tailstock, and is driven by fixtures on the live spindle. 
Tools used are longitudinally fixed in position and, 
in the case of a rough or straight turning operation, 
may be held in multiple tool holders arranged like a 
large hollow mill. In the case of formed work a tool- 
head upon which oppositely mounted cutting tools are 
radially movable under the control of a former is em- 
ployed. The former is a circular section at all points, 
rather than the usual flat surface, and it is the reverse 
of the work to be produced. Two rollers, one on each 
side of the former, engage it and by increase or de- 
crease of their distances under the control of the for- 
mer the tools are advanced or retracted relative to the 
axis of the work. This makes possible the use of tools 
on opposite sides of the work to machine the same con- 
tour. During the cutting operation the work is car- 
ried past the tool, and at the completion of the cut 
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the feed and the spindle automatically stop and the 
work is removed from behind the tool head. Space 
directly below the spindles and tools is entirely clear, 
and it is possible to use floor chutes, chip crushers or 
conveyors, as desired, to handle the chips. 

Mention also should be made here of the shell turn- 
ing machines designed by the National Machine ‘Tool 
Builders’ Association at the request of the Ordnance 
Department. Very little data have been made public 
about these machines, of which two sizes have been de 
veloped, but it is understood that the machines de- 
signed cover set-ups for the entire range of shell ma- 
chining operations within their capacities. Likewise, 
the Barney Machinery Company has developed a line 
of single-purpose Barney & Bolling shell machines ; 
the line being understood to include units for each of 
the machining operations necessary on forged-cavity 


shell of American and British designs. 


Boring of Cavity a Possibility 


At the present time practically all U.S. Army shell, 
as well as most shell used by European nations, in the 
75- to 155-mm. size range are made with finish-forged 
cavities. This development has materially reduced to- 
tal time required to produce a given shell, even though 
it has increased the problem of producting shell rap- 
idly in the forge shop. It is understood that at pres- 
ent most European producers of forged shell in this 
size range find it necessary to ream the bottom of the 
cavity in all finish-forged-cavity shell to insure against 
any loose metal, developed during the forging process, 
being left in the cavity when sent to the loading depot. 
In Europe this reaming ordinarily is done with a four- 
blade bottoming reamer in a vertical-spindle drill 
press. Sometimes the reamer is fixed in position di- 
rectly beneath the center of the spindle, and the shell 
is loaded into a pot chuck in an inverted position, so 
that chips fall away without damaging the reamer 
blades. Even this reaming operation is not considered 
necessary by the Frankford Arsenal and most other 
producers of small shell. However, for 5-in. and 
larger shell the arsenal cleans the bottom of the cavity 
with a bottoming cutter while facing the open end of 
the forging. By combining these two operations it is 
possible to insure maintenance of the correct distance 
between the bottom of the cavity and the faced end of 


the shell. 


Opened End of Shell Reduced in Press 


The open ends of practically all forged steel shell 
bodies in the 75- to 155-mm. size range must be re- 
duced in diameter to provide metal for the adapter or 
fuse threads and to rough form the ogive. Experi- 
ments conducted by the Ordnance Department have 


proven the feasibility of doing this operation without 
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heating the nose end for the 75-mm. high-explosive 
shell, and it is possible that continuation of these ex- 
periments will develop technique for cold nosing 
larger high-explosive shell forgings after they have 
been rough turned. Whether done hot or cold, the 
nosing operation must be carefully performed or trou- 
ble will be experienced because of distortion or fa- 
tigue cracks. 

When cold nosing the ogive of the 75-mm. high 
explosive shell, it is desirable to hold the work in a 
collet-type fixture on the platen of the press so that 
a large portion of the outside of the shell can be 
gripped. Such a collet fixture is not so essential when 
nosing a heated shell. A non-scoring die steel is used 
for the nosing die, and tallow is used as a lubricant. 
This tallow must be removed from the shell before it 
is returned to the machine shop. Usually this is done 
by burning with a torch. 

During the last war, American and Canadian met- 
al-workers used tire upsetters, bulldozers, steam ham- 
mers, punch presses and hydraulic presses for nosing 
shrapnel and high-explosive shell. Present-day prac- 
tice tends toward the use of mechanical presses for the 
smaller sizes, and the optional use of mechanical or 
hydraulic presses for hot nosing larger sizes of shell. 
With properly designed dies, it is possible that the cold 
nosing of small shell can be done in rotary swaging 
machines like those made by Langelier. Cold nosing 
sets up severe stresses in the nose of the shell, and 
some shell contractors may find it desirable to instal! 
furnaces for stress relieving, even though the shell 
does not require heat-treating. 

Where the size of shell makes hot nosing necessary, 
considerable care should be given to the selection and 
arrangement of heating equipment and the nosing 
press with its dies. The nose end of the rough turned 
shell forgings will probably require heating to about 
1,850-1,950 F., and they should not be allowed to 
cool markedly before transfer to the nosing press. The 
heating operation will require careful supervision, and 
the furnaces should be provided with automatic tem- 


perature control devices. 


Physical Tests Follow Nosing 

Where it is necessary to heat-treat high-explosive 
shell bodies, this should follow the nosing operation. 
The equipment required and the practice to be fol- 
lowed will vary somewhat, depending upon the size 
of shell, the steel, and the properties required. As 
each heat-treating installation presents a separate 
problem, it is impossible to recommend specific units 
or procedures. It is anticipated that practically all of 
the shell listed in Tables I and II can be produced 
with the required physical properties without resort- 
ing to heat-treatment. As previously noted, one of the 
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155-mm. shell probably must be heat-treated as the 
specifications call for a yield point of 60,000 lb. pet 
sq. In. 

After nosing, and heat-treating if necessary, all 
shell must be given a Brinell hardness test, then the 
hardest and the softest of each day’s run are sectioned 
for tensile tests. Shell that have been heated for nos- 
ing, as well as heat-treated shell, must again be shot 
blasted to remove scale and dirt from interior and 


exterior surfaces. 


Finish-Turn Practice Varies 


Depending upon the methods used for machining 
the nose end of the shell, the outside surfaces may be 
finish turfed either before or after the nose end of 
the shell is bored, faced and chamfered. Where the 
nose and base ends are machined in multiple-spindle 
units like Bullard Mult-Au-Matics or New Britain 
Gridley chucking machines, outside surfaces ordinarily 
are machined first. However, some set-ups are ar 
ranged to drive the shell from the finish-bored nose 
end while finish turning, and the nose operations then 
are done first. When this is the case the threading of 
the fuse hole is separated from the other nose end 
operations and is done further along the line. 

A Gisholt No. 12 hydraulic automatic lathe with 
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Fig. 54—Shell of 75-, 90- and 105-mm., sizes are 


finish turned in this set-up on a Gisholt No. 12 hy 

draulic automatic lathe before the open end 1s bored, 

faced and chamfered. Arrows show direction in 
which each tool is moved while cutting 

















Fig. 55—A special tailstock center supports the ma 
chined nose end of the 155-mm. shell body for finish 
turning in this set-up on a Simplimatic lathe 
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16}-in. maximum swing and 22-in. maximum length 
between centers, has sufficient capacity for finish turn 
ing 75-, 90- and 105-mm. shell of U. S. Army design. 
Tooling set-up for this lathe is shown in Fig. 54. For 
either size of shell, the lathe is equipped with standard 
front and rear tool slides, and an air-operated revolvy 
ing center tailstock. Spindle fixture used for centering 
and driving the shell positions the shell from the bot 
tom of the forged cavity, and has three expanding 
jaws which grip the shell cavity near the open end. 
Stop bar used in this fixture is both adjustable and 
removable. ‘The three expanding jaws move at an 
angle of a little less than 90 deg. with the axis of the 
spindle, to draw shell forging back against the stop. 

In the set-up shown in Fig. 54, the carbide-tipped 
tool on the rear slide is mounted in a cam-operated 
tool block having a tool relief attachment and finish 
turns the nose contour or ogive. ‘wo carbide-tipped 
tools are mounted on the front tool slide for finish 
turning the boat-tail and the straight body of the shell. 
The tool at the tailstock end of the front slide is 
mounted in a cam-operated tool block for taper turn 
ing. Estimated floor-to-floor time with this set-up is 
0.9 min. for the 75-mm. shell, 1.2 min. for the 90-mm. 
shell, and 1.4 min. for the 105-mm. shell. These esti 
mates are based on turning at 300 ft. per min. cutting 
speed with a feed of 0.020 in. per rev., driving with a 
10-hp. motor. 

In contrast to the procedure recommended for 75-, 
90- and 105-mm. shell by Gisholt, their set-up for 
finish-turning 155-mm. shell calls for the finishing of 
the nose end, including boring, facing, chamfering 
and tapping, prior to the finish-turning operation. ‘The 
set-up shown in Fig. 55 is for the finish-turning of 
155-mm. shell in a Gisholt Simplimatic lathe having 
an air-operated tailstock and two 10-in. cam slides. 
In this set-up the boat-tail is not touched, but is finish 
turned at the same time that the base is finish faced. 
The revolving center in the tailstock is of special 
shape to fit inside the machined nose end. An auto 
matic driver with a spring-loaded center is mounted 
on the spindle to center and drive the boat-tail end. 
A carbide-tipped tool in a cam-operated tool block 
with tool relief attachment on the front slide is used 
for finish-turning the straight body of the shell. While 
this tool is cutting a carbide-tipped tool mounted in a 
similar tool block on the rear slide is finish-turning 
the nose contour. Arrows in Fig. 55 indicate direction 
of travel of the two tools. Production estimate for 
this operation, when the machine is driven by a 20-hp. 
motor at 300 ft. per min. cutting speed with a feed of 
0.025 in. per rev., is 3.6 min. each, floor-to-floor time. 

Two carbide-tipped tools, one each on the front and 
rear slides, are used in the set-up shown in Fig. 56 
for finish-turning the 155-mm. high-explosive shell in 
the Spark-Simplex No. 101-A Hydro-Matic manu 
facturing lathe. In this layout the shell is held be- 








Fig. 56—By changing tools 
and contour channels, this 
set-up on the Sparks-Sim- 
plex No. 101-A lathe for 
finish turning 155-mm. shell 
can be revised to take 75-, 
90- and 105-min. shell 
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Fig. 57—Two carbide-tipped tools are 
used in the Ex-Cell-O vertical shell lathe 
for finish turning the outside surfaces. 
Driver and tailstock are operated |hy- 
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TOOLING SET-UPS FOR 


tween a revolving center in the hydraulic tailstock 
spindle and a special-jaw hydraulic chuck at the nose 
end. When powered with a 25-hp. motor, and using 
carbide-tipped tools, this set-up produces 32 shell per 
hour. The tool on the rear slide finish turns the shell 
from the nose end to the bourrelet, while the tool on 
the front slide feeds in the opposite direction, turning 
the boat-tail and the straight section of the body. 
Another set-up for finish-turning the shell before 
nose machining operations are performed is that used 
on the special Ex-Cell-O shell-turning lathe described 
some time ago, (44/—Vol. 84, page 667). This ma- 
chine is a vertical two-slide unit, form plates being 
used to guide the tools on each slide so that the cor- 
rect exterior contour is produced. As shown in Fig. 57, 
a separate locator is placed on the shell, and both shell 
and locator are placed over an expanding driver on the 
vertical spindle of the lathe. Expanding inserts in the 
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with adjustable tool! block 


Fig. 5Y—A 20-hp. motor drives the 12x21 in. Fay 
automatic lathe at 400 r.p.m. when using this set-up 
to finish turn 41 shell of the 90-mm. size per hour 


driver center and grip the nose of the shell, while the 
tailstock 
brought into position. This method of chucking lo- 


hydraulically-operated automatically is 
cates the work from the bottom of the cavity. 

After the shell has been properly chucked in the 
Ex-Cell-O machine, the right- and left-hand turning 
tools are fed vertically to finish-turn the shell. The 
right-hand turning tool moves downward, turning the 
tapered boat-tail and the straight portion of the shell 
to the set behind the bourellet, while the left-hand 
turning tool is fed upward to finish the ogive and the 
bourellet. Several sizes of this machine have been de- 
signed for shell ranging from 75 to 155-mm. Produc- 
tion rate on the 75-mm. shell is just a little better than 
FEBRUARY 
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HIGH EXPLOSIVE SHELL 


one shell a minute under average operating conditions. 

For the 75-mm. high-explosive shell, the finish- 
turning operation can be done in a 12X21-in. Fay 
automatic lathe equipped with an expanding drive 
fixture that grips in the finished bore of the nose by 
means of an expanding arbor and locates longitud- 
inally from the finished nose end of the shell. The 
closed end of the shell is supported on a revolving tail- 
stock center, as shown in the tooling layout in Fig. 
58. A special arm attached to the back arm of the 
machine supports the shell, after it has been loaded 
onto the spindle fixture and before the tailstock center 
is brought into place. The shell is finish turned with 
four carbide-tipped tools mounted on the front car- 
riage. Tool 1, nearest the headstock, and tool 4, near- 
est the tailstock, are each held in heavy-duty inbuilt 
taper turners, and are used to profile the nose end 
and to finish-turn the boattail. A tool block mounted 
on the back arm holds carbide-tipped tools to chamfer 
the open end of the shell and remove any burr that 
might be rolled up by the turning tool, to form the 
shoulder adjacent to the bourellet, to form the band 
groove and the crimp groove, and to face the closed 
end of the shell. Using cemented carbide-tipped tools 
in the layout shown in Fig. 58, the machine is run 
at 440 r.p.m., which gives a surface seed of 330 ft. 
per min. for the finishing operation. A feed of 0.023 
in. per rev. is used for the carriage tools, and a feed 
of 0.005 in. for the back arm. A 30-hp. motor is rec- 
cmmended. Production obtainable is approximately 60 
shell per hour. 

The 12X21-in. Fay automatic lathe also can be 
tooled for finish-turning the 90-mm. high-explosive 
shell, after the nose end has been bored, faced and 
chamfered in a previous operation. Tooling set-up is 
shown in Fig. 59. It will be noted that only two car- 
bide-tipped tools are used on the front carriage, while 
four were used in the set-up for the 75-mm. shell as 
shown in Fig. 58. Each of these tools turns half the 
length of the shell, both being controlled by a heavy 
former bar. The back arm faces the base end, cham- 
fers each end, and forms two shoulders with five car- 
bide-tipped tools. With a 20-hp. motor driving the 
work at 400 r.p.m. with a feed of 0.023 in. per revo- 
lution, production for this operation is +1 pieces per 
hour. The contrel cams are set so that the back arm 
faces and forms while the front carriage tools are 
turning the shell. 

Fig. 60 shows a tooling layout developed by Jones 
& Lamson for use on a 12 21-in. Fay automatic lathe 
when finish-turning the 105-mm. shell. Here, three 
carbide-tipped tools, each in heavy-duty taper turn- 
ers, are mounted on the front carriage for finish-turn- 
ing. The back arm tools, also carbide-tipped, face the 
base end, chamfer at each end, and square the shoul- 
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TOOLING SET-UPS FOR 


ders in the body of the shell. The tools shown in the 
back arm were replaced in one set-up with two car- 
bide-tipped tools for finish turning diameters 4 and B 
after the front carriage tools had completed their cuts. 
These diameters have a tolerance of 0.005 in., and the 
second cut was considered necessary in this one appli- 
cation. For the set-up shown in Fig. 60 a 30-hp. motor 
is recommended to drive the spindle at 320 r.p.m. 
when using a feed of 0.023 in. for the front carriage 
tools. Estimated production is 35 pieces per hour. 

No back arm tools are used in the set-up shown in 
Fig. 61 for finish-turning the 155-mm. high-explosive 
shell in a 16 33-in. Fay automatic lathe. The fin- 
ished nose is supported by a self-expanding plug cen- 
ter in the revolving tailstock, and the base end is held 
in a power-operated three-jaw chuck on the lathe 
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HIGH EXPLOSIVE SHELL 


spindle. Three carbide-tipped turning tools are 
mounted on the front carriage for turning this shell. 
The tool toward the spindle turns only a straight por- 
tion of the exterior surface, while the two other tools 
are mounted in heavy-duty taper turners which are 
guided by a form bar to finish the ogive and bourrelet. 
With the machine driven by a 50-hp. motor at 231 
r.p.m., giving a cutting speed of 380 ft. per min., and 
a feed of 0.029 in. per rev., estimated production per 
hour is 27 pieces. As some shell contractors may not 
wish to use a matching cut on the ogive of the 155- 
mm. shell, an alternative set-up using two carbide- 
tipped tools in taper turners can be applied to the 
16 33-in. Fay automatic lathe. Using the same speed 
and feed, production per hour with this alternative 
set-up is 19 pieces. 
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Fig. 60—This set-up will finish turn 
35 shell per hour of the 105-mm. 
size when the 12%21 in. Fay anto- 
matic lathe is driven by a 30-hp. 
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Sensitive Drill Press Operations—IX 


























(Continued from Time Data Sheet No 32 Cig Ren ve cover from jig when not hin red QO OOO 
H, Put clamp on cover of jig 0.0010 
Operation Allowed Tim: Js Remove clamp from cover of jig. . 0.0010 
Symbol Description of operation Std. Hour Ky Insert or remove jig bushing 0 .QOU5 
S; Tighten one long locating screw by hand... 0.0021 Drive in drift ay oe 
T; Release one long locating screw by hand.... 0.0016 wy “rae drift ome 0 .QUU3 
UL’; Tighten two long locating screws by hand 0.0027 phing = locating 60 ° pons 
V; Release two long locating screws by hand 0.0020 : Remove locating pin...... 0.0028 
W; Tighten locating screw with wrench. 0.0035 = ER. chercisinteake ns awe 0.00 0 
X; Release locating screw with wrench...... 0.0018 my Mateo ae one NE: -- += +++ — 
Y; Tighten thumb nut by hand........ 0.0008 o4 alate up part in vise with scale or level 0. Q040 
Z; Release thumb nut by hand......... 0.0005 T, Put white lead or oil on tap . 0) 0006 
A, Take piece and drawing to inspector... 0.0058 Us Ret urn to machine from inspector's a * ae 
B, Tighten hexagon or square nut with open Vs Countersink metal, fiber, micarta or asbestos 0.000: 
ee INN cee Feo hs ve Sarre 0.0018 W's oe hole 7. , 
C, Release hexagon or square nut with open X« Drill one hole... .. lables 2-5 
MIN ero oan ia ts een en ss wow 0.0016 ) ; rene hole lable coe ? 
D, Close cover of jig when hinged............ 0.0003 Z, Place very small part on drill table 0 O00 
Ex Open cover of jig when hinged 0.0005 Note: All values given in above table include 15 per cent allowance 
F, Put on cover of jig, when not hinged..... 0.0020 for personal necessities and fatigue 
Table No. 9—Drill and Tap Bronze, Malleable Iron, Cold Rolled or Cast Steel 
BRONZE MALLEABLE IRON 
Size DeptH oF HoLe In INCHES DeptH oF HoLe In INCHES 
ot = = - ™ —A — = = - = a — . —— - 
lap 44 38 6 y¥% 3% % l Vy M4 3% le + My v8 
4-40 . 0.0010 0.0016 0.0023 0.0029 0.0035 0.0042 0.0048 0.0055 | 0.0012 0.0019 0.0026 0.0033 0.0040 0.0048 0.0055 0.0062 
| ae 0.0011 0.0017 0.0023 0.0029 0.0036 0.0042 0.0048 0.0055 | 0.0012 0.0019 0.0027 0.0034 0.0041 0.0048 0.0055 0.00602 
8—32..... 0.0012 0.0019 0.0026 0.0034 0.0041 0.0047 0.0054 0.0051 | 0.0014 0.0022 0.0030 0.0039 0.0046 0.0054 0.0062 9.0070 
10-32 0.0014 0.0022 0.0029 0.0037 0.0045 0.0053 0.0060 0.0068 | 0.0016 0.0025 0.0034 0.0043 0.0052 0.0061 0.0070 0.0078 
14-24,.... 0.0015 0.0022 0.0031 0.0038 0.0046 0.0054 0.0061 0.0069 | 0.0018 0.0026 0.0036 0.0044 0.0053 0.0062 0.0070 0 0080 
14-20..... 0.0015 0.0021 0.0029 0.0036 0.0044 0.0050 0.0057 0.0065 | 0.0017 0.0025 0.0034 0.0041 0.0050 0.0058 0.00605 0.0074 
5-18 0.0018 0.0025 0.0033 0.0040 0.0048 0.0057 0.0064 0.0072 | 0.0021 0.0029 0.0038 0.0046 0.0056 0.0005 0.0073 0.0082 
3-16. 0.0020 0.0029 0.0036 0.0045 0.0053 00062 0.0070 0.0078 | 0.0024 0.0033 0.0042 0.0052 0.0061 0.0073 0.0081 0.0089 
-13..... 0.0026 0.0035 0.0045 0.0054 0.0062 0.0072 0.0081 0.0090 | 0.0030 0.0040 0.0051 0.0061 0.0071 0.0083 0.0093 0.0103 
%-ll..... ).0031 00041 0.0050 0.0060 0.0069 0.0079 0.0089 0.0099 | 0.0036 0.0047 0.0058 0.0069 0.0080 0.0091 0.0102 0.0113 
34-10 0.0037 0.0047 0.0059 0.0069 0.0080 0.0091 0.0101 0.0112 | 0.0042 0.0055 0.0068 0.0080 0.0092 0.0104 0.0116 0.0128 
COLD ROLLED OR HOT ROLLED STEEL CAST STEEL 
Size DeptH oF HoLe IN INCHES DeptH oF Hoe In INCHES 
of a - : 
Tap Vs “4 A ve 5% 34 % Vg My +g M6 8 Zt 
a * we Se 2 oO a rage ae Fi arr gp os <a NEO ° . 
4-40..... 0.0018 0.0030 0.0042 0.0054 0.0065 0.0077 0.0089 0.0101 | 0.0020 0.0033 0.0046 0.0059 0.0072 0.0085 0.0099 0.0111 
6-32 0.0019 0.0031 0.0043 0.0055 0.0066 0.0078 0.0090 0.0102 | 0 0021 0.0034 0.0047 0.0060 0.0073 0.0086 0.0099 0.0111 
8-32 0.0022 0.0034 0.0047 0.0060 0.0072 0.0085 0.0098 0.0111 | 0.0023 0.0038 0.0052 0.0066 0.0080 0.0094 0.0108 0.0123 
10-32 0.0024 0.0039 0.0052 0.0066 0.0080 0.0095 0.0109 0.0123 | 0.0026 0.0042 0.0057 0.0073 0.0088 0.0104 0.0120 0.0134 
14-24..... 0.0026 0.0041 0.0054 0.0069 0.0082 0.0097 0.0110 0.0125 | 0.0029 0.0045 0.0060 0.0076 0.0091 0.0107 0.0122 0.0138 
4-20. 0.0026 0.0039 0.0052 0.0065 0.0081 0.0092 0.0104 0.0118 | 0.0028 0.0043 0.0058 0.0072 0.0086 0.0101 0.0116 0.0130 
je 18.. 0.0031 0.0045 0.0058 0.0072 0.0087 0.0101 0.0115 0.0130 | 0.0033 0.0049 0.0064 0.0080 0.0097 0.0112 0.0128 0.0144 
34-16... 0.0035 0.0050 0.0066 0.0080 0.0095 0.0111 0.0125 0.0141 | 0.0038 0.0056 0.0072 0.0089 0.0106 0.0123 0.0139 0.0157 
le | ee 0.0045 0.0062 0.0079 0.0095 0.0112 0.0129 0.0146 0.0163 | 0.0050 0.0068 0.0087 0.0106 0.0125 0.0144 0.0162 0.0181 
%-ll..... 0.0053 0.0072 0.0090 0.0107 0.0126 0.0144 0.0162 0.0180 | 0.0060 0.0079 0.0099 0.0119 0.0139 0.0159 0.0179 0.0199 
$4-10..... 0.0005 0 0085 0.0104 0.0124 0.0144 0.0164 0.0184 0.0204 | 0.0071 0.0093 0.0116 0.0137 0.0159 0.0182 0.0203 0.0225 
(Continued on Time-Data Sheet No. 34) 
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HERE IS THE RIGHT wacksaw BLAD 
FOR YOUR KIND OF METAL CUTTIN 


























FOR TOUGH JOBS. Use Starrett S-M Molybdenum 
Special Alloy High Speed Steel Hacksaws for har 
—— Bin alloys or metals Cookie cut with ordinary blades 
eo These tough, fast-cutting, low cost blades wer 
developed by Starrett for “trouble” jobs and are th¢ 
result of special heat treating methods. Made in hand 
and power blade sizes. 








FOR PRODUCTION CUTTING. Starrett 18-41 
High Speed Steel Hacksaws are the blades for hig 
speed, quantity metal cutting. Recommended also fot 
hard-to-cut metals like high alloy steel, stainless stee 
phosphor bronze, tool steel, etc. Available in al 
standard hand frame and machine sizes. 





FOR ECONOMY. Starrett Tungsten Alloy Blade 
give complete satisfaction on all but the hardest job 
or where high speed cutting is essential. Low in pri 
but in every way up to Starrett standards. Made 


STARRETT 
MADE IN U.S.A. 


No.952 C Hard; Flexible. Back and Semi-Flexible for he 
frames and for light and heavy power machines. 





BETTER METAL CUTTING: Starrett Hacksaw Book “C” tells how to improve metal cutting 
and describes the complete line of Starrett Hacksaw Blades and Hand Frames. Write for a copy. 


THE L. S. STARRETT CO. 
World’s Greatest Toolmakers 


Precision Tools... Dial Indicators... Ground Flat Stock... Hacksaws ..'. Metal Cutting Bandsaws . . . Steel lap' 
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Sensitive Drill Press Operations—xX 





(Continued from Time-Data Sheet No. 33) Constant for set spindle stop for blind hole 
0.0093 = 1.02(R) = 1.02 x 0.0091 

SYNTHESIS — SET UP TIME Constant for put on and take off steel guide blocks used to keep 
es hee right : work from rotating 
yt 4 —a A: prey exe ¥atens 0.0224 = 1.02(W) = 1.02 x 0.0220 

ay 4 = UL ( a " 4 z= | Gy, 

+ 2A; +2U, = 1.02 (0.0220 + 0.0865 + 0.0500 + 0.0178 4 SYNTHESIS — EACH PIECE TIMI 
0.0006 + 0.0006 + 0.0115 + 0.0204 + 0.0084 + 0.0116 Handling time for very small piece on table or in vise: 

+ 0.0102 0.0014 = 1.02(L; + M,) = 1.02(0.0008 = 0.0006). 
Set-up constant for No. 3 machine Handling time for small piece on table or in vise 
0.2823 = 102(C+T4+U+4+V4X+Y+A,:4+F,4+G 0.0019 = 1.02(N,; + P; = 1.02(0.0011 = 0.0008). 

+ 2A, + 2U,; = 1.02 (0.0220 + 0 0865 + 0.0500 + 0.0178 Handling time for medium piece on table or in vise 

aa 0.0006 + 0.0006 + 0.0365 + 0.0326 + 0.0084 + 0.0116 0.0038 = 1.02(0, + R,) = 1.02(0.0021 0.0016). 

+ 0.0102 Handling time for large piece on table or in vise 
Constant for — No. 2 spindle drilling, reaming, counterboring 0.0064 = 1.0208, + T,) = 1.02(0.0035 + 0.0028) 
or countersinking Tis ; : 

- = = . - of . “ ighten and release vise by hand very small or small part: 

at + Sal ie (D + E +f Po RP B;) = 1.02(0.0012 0.0010 = 1.02(C. + De) = 1.02(0.0006 + 0.0004), 
+0.0026 + 0.0042 + 0.0050 + 0.0113 + 0.0050) : 
Co i A Dis 9 aided dliins we ee Tighten and release vise by hand medium part 

onstant for eac oO. S Spindle arilling, reaming, countervoring 00022 = 1 02(E 4 F ~ 102(0.0014 + 0.0008). 
or countersinking : 
0.0368 = 102. (D+E4+F4G4¢S 4+ = 102 (0.0012 Tighten and release vise by hand large part 

+ (0.0026 + 0.0042 + 0.0050 + 0.0113 + 0.0118), 0.0040 = 1.02(G H; 1.02(0.0026 + 0.0013) 
Constant for each coolant supply line Tighten and release vise and hit part with rawhide mallet: 
0.0037 ie 1.02 (J) = 1.02 x “0.0036 0.0044 = 1.02(/ + Kes) = 1.02(0.0031 + 0.0012 
Constant for each jig or vise used Place very small part in jig and remove 
0.0153 = 1.02 (A + B) = 1.02 (0.0061 + 0.0089). 0.0019 = 1.02(U; + Vi) = 1.02 (0.0011 = 0.0008). 
Constant for each No. 2 spindle tapping Place small part in jig and remove 
0.039 = 102 (H+J)+M+N4+48S 4B) = 1.02 (0.0029 0.0028 = 1.02(W, + Xi) = 1.02(0.0016 + 0.0011). 
+ 0.0020 + 0.0147 + 0.0029 + 0.0113 + 0.0050). Place medium part in jig and remove 
Constant for each No. 3 spindle tapping 0.0051 = 1.02(Y; + Z;) = 1.02(0.0029 + 0.0021), 
0.0465 = 102 (H+ J/+M+N4+S854C,) = 1.02 (0.0029 Place large part in jig and remove 
+ 0.0020 + 0.0147 = 0.0029 + 0.0113 + 0.0118). 0.0085 = 1.02(A. + Be) = 1.02(0.0048 + 0.0035 
Constant for put on and take off tapping collar Tighten and release one short locating screw by hand 
0.0173 = 102 (K + L) = 1.02 (0.0102 + 0.0068). 0.0018 = 1.02 (N; + Ps) = 1.02(0.0010 + 0.0008), 
Constant for put on and take off speed reducing pulley: Tighten and release two short locating screws by hand 
0.0275 = 102(P + Q = 1.02(0.0184 + 0.0086). 0.0023 = 1.02(Q; + R;3) = 1.02(0.0013 + 0.0010 


Table No. 10—Ream Various Metals 























Diameter Length to be Reamed in Inches 
ot Reamer li itera aan ee  ieelaeatnes yi namie 7 
Inches % 5% 34 y% ] 1l4 14 13¢ 1% 154 134 1% 2 
TS oe cag a 0.0018 0.0019 0.0020 0.0024 0.0027 0.0030 0.0034 0.0037 0.0040 0.0044 0.0047 0.0050 0.0054 
| epee 0.0018 0.0019 0.0020 0.0022 0.0025 0.0028 0.0031 0.0034 0.0038 0.0041 0.0044 0.0047 0.0050 
d See eases 0.0018 0.0019 0.0021 0.0024 0.0027 0.0030 0.0034 0.0037 0.0040 0.0044 0.0047 0.0050 0.0054 
lade ON op re 0.0020 0.0021 0.0024 0.0028 0.0032 0.0036 0.0040 0.0044 0.0048 0.0052 0.0056 0.00600 0.0004 
t job: Ov ndtewat« 0.0023 0.0023 0.0028 0.0032 0.0036 0.0040 0.0045 0.0049 0.0054 0.0058 0.0063 0.0067 0.0072 
2 V4. .......2- 09.0025 0.0026 0.0029 0.0035 0.0039 0.0043 0.0049 0.0053 0.0058 0.0063 0.0068 0.0073 0.0078 
le ree .. 0.0027 0.0029 0.0033 0.0038 0.0043 00048 0.0054 0.0059 0.0064 0.0069 0.0075 0.0080 0.0086 
haf rere 0.0030 0.0032 0.0035 0.0041 0.0046 0.0051 0.0057 0.0062 0.0068 0.0074 0.0080 0.0086 0.0092 
cw 'wieigtivte ante 0.0033 0.0035 0.0037 0.0043 0.0049 0.0055 0.0061 0.0067 0.0073 0.0079 0.0086 0.0092 0.0098 
; 3, she sete ae 0.0035 0.0039 0.0040 0.0046 0.0052 00058 0.0065 0.0071 0.0078 0.0084 0.009] 0.0097 0.0104 
Note: Where size or depth is not shown use next larger dimension shown. 
Table No. 11—Miscellaneous Values 

ah Fee aS 52 os ec odlaM Wivasec swish bs: Wow ae wp ee wa OS ee = (0.0010 hr. per inch 
Coupmeesink Gor acre 36 is. oF Teen BHIGIR. 2... 5 cc ccis sé ve cescvcesswescsss 0.0031 hr. per hole 
Countersink for screw }$}-% in. in dia................... ataes SA Rea aS = ().0041 hr. per hole 
(Continued on Time Data-Sheet No. 35) 
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Defense production calls for both. Against the 
background of these urgent times New Britain 


Automatics’ extreme accuracy reduces rejects; 


their speed helps meet and beat schedules. 


New Britain Automatics stay on the job. 


NEW BRITAIN-GRIDLEY 


MACHINE DIVISION : THE NEW BRITAIN MACHINE COMPANY: NEW BRITAIN - CONNECTICUT 


A complete line of Screw Machines — Four and Six Spindles to 214” Capacity 
Also a complete line of Chuckers — Four, Six and Eight Spindles to 1014” Capacity 
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First Needs First 


Winston Churchill, in his recent radio address, 
said that America could aid Britain with tools 
and materials, not with men. If we accept the 
premise that Britain's defense is our defense, our 
first effort must be to produce those war products 
which she needs so urgently. 

If we are to give Britain what she requires, and 
at the same time proceed as rapidly as possible to 
arm ourselves, we must give the green light to 
industry. Nothing must be put in the way of 
speeding the manufacture of munitions. Among 
other things, that means that mechanically skilled 
men must not be taken for military training when 
their services are more valuable to the nation if 
they stay at their jobs in plants with defense 
contracts. 

Perhaps the most important limitation to produc- 
tion of armament and allied goods is the shortage 
of skilled manpower. Many manufacturers have 
set up extensive programs for training men; the 
federal government is strongly urging companies 
with no organized training plans to establish 
them. Green men cannot be trained to turn out 
high grade work in weeks or even months. A 
“learner’” can be put on simple operations after 
a brief training period, but that is a lot different 
from the performance of a competent mechanic 
On precision products. 

Despite this tight situation, competently 
trained men are being taken from their shop 
positions and sent into the Army. The year which 
they lose at the bench or machine cannot be made 
up by new apprentices whose training is just 
beginning. 

Local draft boards in industrial centers usually 
have members well aware of the harm done the 
defense program by taking experienced men out 
of munitions factories and out of other industries 
indispensable to defense production. They 
understand that the national interest sometimes 


is better served in the plant than in a military 
camp. In other communities, however, the boards 
may be made up of doctors, lawyers and mer- 
chants, without any industrial representation. 
They have been instructed to make allowance for 
men needed in key industries; but in their desire 
to carry out the Selective Service Act thoroughly 
and impartially, they have turned a deaf ear to 
requests for deferment of trained men in arma- 
ment plants. 

In one case, a young man had spent three years 
at a trade school and three years on the job. He 
had achieved a skill at instrument making that 
made it impossible to replace him. His employer's 
output has a high priority rating, and defense 
orders have swamped the company. Contracts 
from the Army, Navy and Britain were affected. 
Yet when this man’s number came up, a request 
for deferment was turned down by the local board. 
Other cases bear on aircraft production, vital 
development work, and the manufacture of tools 
upon which manufacture of munitions items 
depends. 

Why not be realistic about this matter of 
selective service? We must have more soldiers; 
we haven't nearly enough men trained for our 
military requirements. But we are taking only a 
small percentage of the men available for this 
year's camp service. The full quota can easily 
be secured without disrupting or injuring indus- 
trial production. 

No one knows this better than Army and Navy 
officers. The draft boards are rightly free from 
all outside influences, even from these officers. 
Yet, before making decisions, those boards should 
have all the facts before them, and should under- 
stand fully that our industrial army making muni- 
tions is just as vital to our defense as our military 
army. Selective service should be truly selective. 
We must supply first needs first. 


To ruben. 70 





FEBRUARY !9, 1941 





130a 





GAGING BUSINESS 


U. S. will order $100,000,000 of machine tools for 1941 enabling 
builders to plan manufacturing program far in advance. Order 
41,000 planes. Build one ship every 12 days for the U. S. Navy 


The Friday-night-to-Monday-morn- 
ing blackout, which Mr. Knudsen re- 
cently complained about, is gradually 
disappearing from the metal-working 
industry. More companies are going to 
five-and-a-half and six-day weeks as 
the defense program gains momentum. 
The worst hump in tooling up plants for 
production of munitions will be over by 
May or June. 


Machine Tools—Machine tool demand 
for defense purposes has become so 
heavy that the industry has been re- 
quested by the Government to cease 
making deliveries after February 28 to 
those customers who have not by that 
time or thereafter secured priority rat- 
ings. British interests will not suffer, 
because all orders for England and the 
Dominions are to be filled on schedule 
despite the new ruling. Thus all de- 
fense orders for machine tools will be 
forced into the priority system, which 
is being tightened up. The Army and 
Navy are reported ready to go ahead 
with a plan to finance the ordering of 
as much as $100,000,000 of standard ma- 
chine tools to give builders a chance to 
lay out their manufacturing programs 
farther in advance. This reservoir of 
unallocated machines, sometimes re- 
ferred to as a “float,” could be drawn on 
to supply defense contractors and sub- 
contractors, the machine tool industry’s 
output this year will be approximately 
$62,000,000 a month, as compared with a 
normal annual volume of $100,000,000. 
A survey of available used tools is now 
being made by the machine tool section 
of OPM at Washington. A big addi- 
tional market for used tools was created 
when the priorities division of OPM 
ruled that schools participating in the 
defense training program would have to 
buy used instead of new tools. The act 
of repairing these tools and putting 
them in shape will be useful education. 
There is no present thought of estab- 
lishing priority ratings on used tools, 
but OPM will give informal help to the 
schools in finding suitable machines. 
The Government is exerting its influ- 
ence to try to keep prices of good used 
machine tools within reason. The used 
tool market is reported by many dealers 
to be thin. 


Aircraft—Military plane production 
passed the 1,000-a-month mark in Jan- 
uary, and should continue to rise with 
fair rapidity this spring. Actual orders 
on hand are for 41,000 planes, from 
trainers to four-engine, long-range 
bombers. The Army will take 19,000, 
the Navy 6,000, and the British 16,000. 
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It will be the middle of 1942, however, 
before deliveries are completed. How 
many planes will go to the British will 
depend upon the turn of the war from 
day to day, no matter what the alloca- 
tions are now. The British are getting 
almost all of our combat planes at pres- 
cut. It appears improbable that a sep- 
arate appropriation .will be asked of 
Congress to finance British plane orders 
after the Lend-Lease Bill is passed. Al- 
lison is now making about 400 engines 
a month and will gradually go up to a 
peak of 1,000 a month by the year’s end. 
The program whereby the Big Three in 
the automotive industry will become 
responsible for all the parts produc- 
tion for a total of 12,000 bombers is 
progressing satisfactorily. Disassembled 
airplane engines and a pursuit plane 
have been added to the exhibit of the 
Automotive Committee for Air Defense, 
which is heading the aviation sub- 
contracting activity for the automobile 
industry. 


Steel—Steel operations continue to 
hover around the full-capacity level. 
There has been an influx of miscellane- 
ous business, which is only indirectly or 
remotely related to defense. Buying 
“against a rainy day” still is believed to 
constitute a considerable percentage of 
recent bookings. The situation is get- 
ting so tight that more preference rat- 





ings will have to be used by Washington 
to indicate who is to be given priority 
in deliveries. 


Shipbuilding—Details of the 200-mer- 
chant-ship program for the British are 
undecided as yet. Fabricators are urg- 
ing all-welded hulls, mainly because 
welders may be quickly trained, while 
expert riveters necessary on riveted- 
hull construction need long experience. 
Naval architects are holding out for 
typical high-type hull design. Mean- 
while, shipyard construction may pro- 
ceed up to a certain point, but prospec- 
tive sub-contractors on the hulls are 
unable to plan any shop schedules. The 
British need ships even worse than they 
do planes. A new count of the country’s 
active ways in shipyards capable of 
building sea-going vessels shows well 
over 100. A new ship for the U.S. Navy 
is being completed every 12 days. 


Munitions—The defense drive to secure 
munitions production on a large scale 
has gone into a second phase where 
speed is the all-important factor, over- 
shadowing cost and the highest effi- 
ciency. Instead of waiting for more new 
buildings and new equipment, designed 
to produce the best article in the best 
possible way, government authorities 
are making a drive for widespread sub- 
contracting of work to utilize all exist- 
ing facilities. Sixty-two per cent of de- 
fense contracts to date has been con- 
centrated in the triangle from Maine to 
Pittsburgh to Norfolk, Va. Eighteen per 
cent has been awarded along the Pacific 
coast. That leaves only twenty per cent 
for the area between the Alleghenies 
and the Rockies. The explanation for 
this is that a large percentage of the 
total is for warships and for other naval 
vessels which must be built along the 
coast. 
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MACHINE TOOL MAKERS MUST OBSERVE PRIORITIES 


Stettinius urges manufacturers to ship tools only to buyers 


with official ratings. Faster deliveries to defense industries is aim. 


Simplified system will speed determination of ratings 


BY ROBERT COLBORN 


WASHINGTON — Priorities Director 
E. R. Stettinius has written to all ma- 
chine tool builders asking that they 
“cease making shipments of machine 
tools (beginning February 28) except 
to those customers who have by that 
time or thereafter secured official pri- 
ority ratings.” The letter went on to 
point out that this request does not 
apply to orders placed by the British 
Purchasing Commission, which are still 
supposed to be filled on schedule. The 
final, and perhaps most important, 
paragraph said: “Please communicate 
with this office if you experience diffi- 
culty in the application of this re- 
quest.” 

There can be no question that this 
letter moves a step farther towards 
putting into effect Knudsen’s policy of 
reserving for defense the output of the 
machine tool industry. But it would be 
a mistake to assume that it automat- 
ically eliminates all commercial ma- 
chine tool purchases. Unquestionably 
adjustments will be made in the many 
situations, particularly on the fringe 
of the industry, in which there is no 
serious conflict between defense and 
commercial business. 


Confused Situation Seen 


The major intention, apparently, is 
to precipitate a rather confused situa- 
tion in which scheduling of orders is 
handled partly by formal priority rat- 
ings and partly by personal judgment. 
Thus a tool manufacturer may have 
only two or three per cent of his orders 
for non-defense needs but have a very 
large percentage of orders which he is 
satisfied are for defense but on which 
no one has ever bothered to go through 
the red tape of getting a priority 
rating. 

Under the new system, all defense 
orders for tools will be forced into the 
priority system, and OPM will have an 
accurate idea of where tools are going. 
And of course an individual manufac- 
turer might not make the same de- 
cision as to relative defense importance 
that the Priorities Division would. 

At least secondarily, the letter does 
tighten up the priority system. Some 
orders considered as being for defense 
will doubtless turn out not to be eligi- 
ble for a rating. And insofar as exist- 
ing orders are cancelled, opening up 
places on the toolmakers order books, 
it will solve one major problem of air- 
craft and ordnance manufacturers. 
They have complained that, even 
though tool builders with whom they 
hove placed orders respect their prior- 
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ity ratings, the rating is worthless until 
someone accepts the order. 

Because Stettinius’ letter will un- 
questionably produce a flood of appli- 
cations for priorities, a simplified pro- 
cedure for obtaining and extending 
ratings has been instituted. Tempora- 
rily, prime contractors may obtain a 
rating from local ordnance officers, 
without applying to Washington. And 
extension of a rating to a sub-con- 
tract for the present does not require 
use of a special form countersigned 
by a government inspector; the con- 
tractor need only furnish his sub-con- 
tractor with a photostat of his own 
priority rating. This procedure is ob- 
viously susceptible of abuse and is 
only being used during the first rush. 

The tighter procedure is of course 
posing a host of problems for tool- 
builders. Most immediate is the fact 
that only thirty days of grace were 
given, which means that many tools 
for delivery after the deadline are al- 
ready far along in manufacture. Con- 
siderable delays would arise from an 


attempt to switch over the fifty per 
cent or so which are built to special 
design or have special-purpose tooling. 
Another difficulty is on the type of 
smaller tool which is ordinarily han- 
dled through dealers. The dealer will 
have no idea when he orders where 
the tool will go, and he has no pri- 
ority rating. 

The whole question of priorities on 
defense orders is, in fact, in a state 
of great uncertainty pending the estab- 
lishment of a set of regulations to take 
the place of those promulgated last 
December but subsequently cancelled. 
The new regulations are expected mo- 
mentarily. A major hold-up has been 
the necessity of deciding whether both 
OPM and the Munitions Board should 
continue to issue ratings or whether 
that function should be centralized in 
OPM. 

When the new regulations come they 
will start by validating outstanding 
priority ratings. A month or so ago it 
looked as if all ratings would have to 
be cancelled and a new start made be- 
cause of the jamming of the A-l 
rating. However, sub-division of that 
rating has solved that problem fairly 
satisfactorily. The regulations will also 
place less emphasis on the voluntary 
aspect; although the language remains 
polite it is being recognized that all 
priorities have to be compulsory, one 
way or another 








Cartridge Case Production—Grease and other foreign substances are 
removed from cartridge cases after they have been through the annealing 
equipment. A rack of cartridge cases are being lowered into a cleansing 


solution 


(above) at General Motors Guide Lamp Division plant at 


Anderson, Ind. 
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NEW DESTROYER PROGRAM 


WASHINGTON—There may be a 
new high-speed program of de- 
stroyer construction as soon as the 
Lend-Lease bill is passed. Willkie’s 
message from England that five to 
ten a month are urgently needed is 
being taken seriously here. The 
United States has 159 destroyers on 
hand, 15 being delivered this year, 
and 45 being delivered in 1942. Dur- 
ing the World War we built 1200- 
ton destroyers in 90 days, and in 
some cases, where the assembly 
method was used, in 45 days. But 
destroyers for the U. S. Navy are 
bigger and more complex. 











Women Available to Work 
In Defense Industries 


WASHINGTON—If a real emergency 
comes and any long hours proposals 
are made, the Labor Department will 
step forward and offer the services of 
some 2,000,000 women. This figure is 
derived from a survey just made by 
Director Mary Anderson of the Wom- 
en’s Bureau. A limited number of 
women are skilled in industrial work; 
thousands in sewing rooms would re- 
spond quickly to training; other thou- 
sands who have never had factory jobs 
could be trained in a few weeks. But 
what the Labor Department does not 
say is that in an all-out effort the 
women would first have to take over 
the jobs left at home by the men. A 
quick changeover is impossible due to 
the varied labor skills involved. 


Test Merits of Air and 
Liquid-Cooled Engines 


WASHINGTON—The relative merits of 
air and liquid cooling of aircraft en- 
gines are much in controversy these 
days. Aeronautical engineers and Army 
officers kick themselves every time they 
think of the excellent Curtiss Conqueror 
liquid-cooled engine, which was devel- 
oped up to about 800 horsepower five 
and six years ago, and then laid on the 
shelf. Now, aircraft designers are rant- 
ing for a liquid-cooled engine in the 
1500 to 2000 h.p. class, and there’s 
none in sight for at least a year; maybe 
much longer. The biggest proved liquid- 
cooled engine is the Allison which is 
just under 1200 h.p. Meanwhile arma- 
ment, armor and ammunition loads are 
increasing and cutting down engine 
performance. There are two alterna- 
tives: put two Allison’s on small com- 
bat ships; or turn to further perfection 
of the already promising streamlining 
of the air-cooled engine which is per- 
fected up to 2000 horsepower. Navy 
has already done this so well that its 
Vought ship-board fighter, powered by 
an air-cooled plant, is rated the coun- 
try’s fastest ship. 
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Aid to Britain Bill Tops Scoreboard; 
National Debt May Reach $200,000,000,000 


WASHINGTON—Topping the legisla- 
tion scoreboard last week was the Aid 
to Britain bill which was passed by 
the House with a ceiling of $1,300,000,- 
000 on “existing” equipment which may 
be loaned to England. As this was writ- 
ten, approval by the Senate Foreign 
Relations Committee was assured, but 
the Administration, with Willkie’s able 
assistance, was trying to get closer to a 
unanimous vote. Passage by the Senate 
by a vote of two-to-one seems certain. 
No count in the House was taken on 
the question of aid to Britain; no out- 
and-out isolationist proposal has been 
made. No proposal of return to real 
neutrality has been made, though it 
probably will be made in the Senate. 


Raise Debt Limit 


The national debt limit, raised to 
$65,000,000,000, passed by the House by 
voice vote, retaining the clause to tax 
federal securities now exempt. New 
Dealers now are concerned mostly about 
size of the debt service, not the prin- 
cipal, which might soar to $100,000,000,- 
000 while the annual interest cost may 
virtually remain constant, because of 
decreasing interest rates. The service 
cost is now $1,150,000,000 a year, but 
we can stand a lot more. The debt 
might climb to $200,000,000,000. 

The President signed the bill which 
authorizes the manufacture of 200 


“pointed box” boats to carry British 
cargo. 


This includes equipment, ex- 
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panded facilities, and administration 
costs. Total to be expended: $350,000,- 
000. Another $60,000,000 which author- 
ized the speeding of the regular “C” 
cargo ship program to 200 ships by 
June 30, 1941 was also signed by FDR. 
All building will be administered by the 
Maritime Commission. 

Additions to Naval shipbuilding and 
facilities include: additions of essential 
naval equipment such as aircraft car- 
riers, submarines, cruisers, ordnance, 
armor and plant facilities for a total 
of $315,000,000. Facilities for the manu- 
facture of ordnance, munitions, and 
armor total $194,000,000. Construction 
of 400 small craft including torpedo 
boats, total $400,000,000. 


Brewster Will Erect New 
$5,000,000 Aircraft Plant 


LONG ISLAND, CITY, N. Y.—Brew- 
ster Aeronautical Corp. will erect a 
$5,000,000 aircraft plant at Hatboro, Pa., 
near Philadelphia. The company, 
which has $125,000,000 worth of orders 
for its Brewster-Buffalo plane, will em- 
ploy 4,000 workers at the new plant. 
Schedules call for the assembling of 
six dive-bombers per day by July 1. 
When peak production is reached, 
10,000 employees will be turning out 
400-mile-an-hour fighting planes. The 
new plant will be operated by War- 
minster Corp., a subsidiary of Brewster. 
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Lights, Camera, Action—A Hollywood movie director may have felt 

right at home in the above setting as General Electric Co. expanded its 

turbine shops at Lynn, Mass. The new structure is shown as it overlapped 

a temporary office building. The extension, now completed, is a part of 

the $11,500,000 program to enlarge the company’s facilities for producing 
turbines 
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Steel Industry Continues to Meet Demand 
Although Situation Is Getting Tighter 


WASHINGTON — The steel industry 
continues to meet the demands from its 
customers without resort to mandatory 
priorities, but the situation is getting 
tighter. Bookings have been extremely 
heavy from non-defense as well as from 
defense users; a considerable amount of 
buying ahead is still being done. On 
top of that is the probability that with 
the final passage of the lease-lend bill 
by Congress, the British may come into 
the market for several million tons of 
steel almost at one time. 

Steel mill executives say that already 
huge output from the rolling mills could 
be further enlarged if production could 
be schedued more smoothly and was 
not subjected to so many last-minute 
changes. Rush defense orders are sand- 
wiched in between orders previously 
scheduled, causing some loss in ton- 
nage. Some trouble has been encoun- 
tered by steel mills in choosing between 
customers with high priority ratings. 
One company reports 71 per cent of its 
bookings with A-1 ratings. 


Complain About Changes 


Another complaint of steel people is 
that the Government has asked a mill 
which has done a lot of development 
work in one type of steel to turn its at- 
tention away from that to some other 
type in which its experience is close to 
zero. An example is a company which 
has spent much time and money devel- 
oping steel for armor-piercing shell 
forgings. 

The differences of opinion between 
the steel industry and some economists 
over major expansions in basic steel- 
making facilities have not been recon- 
ciled. Believing that the country is go- 
ing to have plenty of butter along with 
plenty of guns and that the national 
income will soar to unheard-of heights, 
these economists favor an immediate 
enlargement of the industry’s capacity 
by some 10,000,000 tons. They go on 
the theory, not accepted by other econ- 
omists, that a definite relationship ex- 
ists between national income and steel 
consumption. For every ten-point gain 
on the old production index of the fed- 
eral reserve board, steel use. increases 
around 6,000,000 tons. 

The industry, which has never been 
static from the standpoint of expansion 
of its facilities, is adding 2,500,000 tons 
to its ingot capacity in 1941. Bethle- 
hem, Tennessee Coal, Iron & Railroad 
and Weirton have large programs in 
progress for augmenting their open- 
hearth, pig iron and coke capacities. 
Numerous companies are installing new 
electric alloy steel furnaces; by the end 
of the year the electric furnace capacity 
will be about 2,800,000 tons annually. 
Some finishing mills also are being built. 

If the peak annual domestic demand 
for each of the 17 principal classifica- 
tions of steel products had occurred in 
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the same year, the industry could have 
filled this demand by using only 80 per 
cent of its present capacity, according 
to a survey made by the American Iron 
& Steel Institute. Actually, only three 
products met their peak demand in any 
single year, from 1906 to 1940. 


Report on Machine Tools 
To Be Broadcast Feb. 22 


NEW YORK—A weekly radio “report” 
to the nation on the progress of na- 
tional defense will be presented in col- 
laboration with the National Associa- 
tion of Manufacturers over the red 
network of NBC every Saturday night 
from 7 to 7:30-p.m. Eastern Standard 
Time, beginning on Washington’s 
Birthday, February 22. 

The first of the thirteen broadcasts 
will originate in Cleveland and will 
constitute a factual report on the “how 
and why”. of machine tools. The pro- 
gram from Cleveland will originate ac- 
tually in the plant of Warner & Swasey 
Co., and several of the foremen and 
workmen will be interviewed at their 
benches and lathes and asked to ex- 
plain the exact nature of their work. 
Tell Berna, general manager of the 
National Machine Tool Builders’ Asso- 
ciation, will also appear on the pro- 
gram. The program will be a revealing, 
up-to-the-minute, accurate report on 
how American men and machines are 
solving the tremendous programs in- 
volved in a change-over from normal 
operations to “all-out” production of 
defense materials. 

In subsequent weeks aviation, oil, 
tanks, shipbuilding, automobiles, and 
other industries will be reported on in 
similar “on the scene” broadcasts. 


New Appropriation Asked 
By Navy For Aircraft 


WASHINGTON—The U.S. Navy has 
asked Congress for $126,000,000 for air- 
craft and plant facilities. This will come 
from the 1941 deficiency request of 
$898,000,000 sent to Congress by FDR. 
Most observers surmised the request was 
made to cover the rising cost of planes 
under contract due to higher wages, ad- 
ditional equipment such as armor, ar- 
mament, and special gas tanks. 

It seems propable that the War De- 
partment will ask for an additional $2,- 
000,000,000 for airplanes. Intention is to 
grab all plant capacity that becomes 
available as British orders start to run 
out in the near future, and to replace 
Army orders which will be completed 
by the Spring of 1942. 

Workers in the aircraft industry will 
total more than 500,000 by fall. This 
will bring the industry near the top as 
regards to number of employees. 





RENTS TOOLS FOR $1 


CHICAGO—Louis E. Emerman, 
president, Louis E. Emerman & Co., 
local used machine tool dealer, 
has leased 370 machine tools to the 
British for an annual rental of $1 
each. These machines are to be 
shipped to six plants in this coun- 
try which have British orders. It is 
understood that the machines are 
being loaned until they can be re- 
placed by new machines which the 
British now have on order. How- 
ever, the British can retain them 
at the end of the leasing pericd 
upon agreement on a satisfactory 
price. If returned, the machines 
are to be in good condition. 


PHILLIPS GETS NEW POST 


PITTSBURGH—T. I. Phillips, formerly 
general works manager, Westinghouse 
Electric & Manufacturing Co., has been 
appointed assistant to the president of 
the company. Mr. Phillips has been 
with Westinghouse since 1915. 


Need Better Distribution 
Of Strategic Materials 


WASHINGTON — Strategic materials 
are becoming scarcer for non-defense 
manufacturers, while some concerns 
have extra-large reserves on hand. 
There is no indication yet that requisi- 
tioning of excess inventories is contem- 
plated. If shortages force shut-downs 
of large employers, the problem will 
become acute. Present stockpile score, 
as outlined by a high government min- 
erals authority, is as follows: Mag- 
nesium: Well in hand; contracted for 
more than needed. No “if and when” 
prospect contracts included. Mica: Best 
grades come from India; there is a 
shortage—no shipping trouble, there 
just isn’t enough. Peak plane produc- 
tion will test the supply. Tin: Coming 
in good volume, a year’s supply on 
hand; critical if East India is cut off. 
Quartz crystal: Well in hand. Indus- 
trial diamonds: Unexpected shortage 
but plenty available for purchase; quite 
a volume from Brazil. Copper: No long- 
range difficulty; present is tight while 
smelter capacity is being increased, 
which may take six months. Zinc: 
Current shortage while smelter capacity 
is being increased; domestic stocks 
down to nothing; present “persuasion” 
priorities may soon become official. As- 
bestos: Plenty from Canada, but three 
South American grades are scarce. 
Graphite: Shortage of crucible grade 
from Madagascar; plenty of other 
grades. Mercury: No longer strategic; 
higher price coaxed out American pro- 
duction. Tungsten: Current shortage; 
domestic production is one third of 
consumption; stockpile not growing as 
we are being outbid in South America 
by the Axis, which gets it through 
Japan and Russia. 
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Canadian Chemical and Explosives Plants 
Expanded; Labor Shortage Is Still Acute 


MONTREAL—Total 1941 production of 
explosives in Canada will approach in 
quantity the country’s entire output 
during World War I. Canada’s $100,- 
000,000 chemical and explosives pro- 
gram is, in fact, well under way as 
15,000 men are now engaged on con- 
struction work alone; several thou- 
sands are already engaged on produc- 
tion. One shell-filling plant and two 
chemical plants have already com- 
menced operations. In addition two 
other large chemical plants and a large 
explosives plant will begin operation 
this month. By Summer most of the 
new government plants will be pro- 
ducing. Canada’s entire chemicals and 
explosives plans are in the hands of 
the Allied War Supplies Corp., an or- 
ganization wholly owned by the gov- 
ernment. 


Airforce Expands Rapidly 


In aircraft the squabbles between 
government administrators and air- 
craft manufacturers, which have 
caused serious delays in production, 
are being patched up. An Air Minister 
may be added to the cabinet. Mean- 
while the government has been able 
to obtain training planes and engines 
from the U.S. However, it may be 
necessary for Canada to undertake 
airplane engine construction in the 
near future. By the end of 1942 Can- 
ada may have an air force larger than 
that in the U.S. 

Cargo ship construction will be lim- 
ited in 1941. There are only three or 
four shipyards in eastern Canada, and 
only one or two on the Pacific coast, 
which are presently equipped to build 
large boats. Canadian Vickers and 
Davie Shipbuilding & Repair Co. in 
the East, and Burrard Dry Dock Co. 
on the Pacific coast will construct 18 
cargo vessels this year at a cost to the 
government of $50,000,000. No new ship- 
yards are to be built at present. 

Production of naval guns, 25-pounder 
field guns, are being enlarged. A plant 
at Sorel, Que., and a plant of the 
Dominion Bridge Co. on the Pacific 
coast are being converted for the pro- 
duction of naval guns; Canada is the 
only source of supply outside of Brit- 
ain. The government has authorized 
another $5,000,000 plant expansion at 
John Inglis Co., Toronto. 

War orders placed with Canadian 
companies to date exceed one and one- 
quarter billion dollars. However, only 
$600,000,000 has been paid out by the 
government; payment of $700,000,000 
lags as government auditing and check- 
ing of accounts is time-consuming. 

Behind the production delay and lack 
of expeditious expansion lies Canada’s 
greatest problem—shortage of skilled 
labor. Predictions for 1941 are: non- 
essential industries will be curbed more 
severely, probably by taxes; labor will 
be shunted to war industries. In Que- 
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bec a Minimum Wage Commission re- 
moved, for the next two months, all 
limitations on the number of working 
hours each week in establishments 
working on government contracts. All 
regulations requiring a weekly rest 
period have also been suspended. 

Recent contracts let by the Depart- 
ment of Munitions and Supply are: 

Aircraft: Fairchild Aircraft, Ltd., 
Longueil, Que., $72,600; Canadian Vick- 
ers, Ltd., Montreal, $38,476; Noorduyn 
Aviation, Ltd., Montreal, $106,363; Link 
Manufacturing Co., Ltd., Gananoque, 
Ont., $662,643; Canadian Westinghouse 
Co., Ltd., Hamilton, $113,539; Cham- 
pion Spark Plug Co. of Canada, Ltd., 
Windsor, Ont., $76,707; DeHavilland 
Aircraft of Canada, Ltd., Toronto, $44,- 
496; and Steel Co. of Canada, Ltd., 
Ottawa, $36,496. 

Machinery: Atlas Press Co., London, 
Ont., $26,863; International Harvester 
Co. of Canada, Ltd., Ottawa, $45,424; 
Rudel Machinery Co., Ltd., Montreal, 
$29,426; C. O. Monat Co., Ltd., Mont- 
real, $25,616; Williams and Wilson, 
Ltd., Montreal, $22,445; Canadian Fair- 
banks-Morse Co., Ltd., Ottawa, $29,- 
293; and Canadian Ingersoll-Rand Co., 
Ltd., Montreal, $17,688. 

Ordnance: Research Enterprises, Ltd., 
Toronto, $501,915; and Small Arms, 
Ltd., Toronto, $180,000. 

Munitions: International Flare-Sig- 
nal Co., Ltd., Waterloo, Que., $96,600; 
Accessories Manufacturers, Ltd., Mont- 
real, $33,663; Dominion Arsenal, Ot- 
tawa, $8,967,500; Renfrew (Ont.) Elec- 
tric and Refrigerator Co., Ltd., $193,- 
320; T. W. Hand Fireworks Co., Ltd., 
Cooksville, Ont., $96,660; and Cana- 
dian Westinghouse Co., Ltd., Hamilton, 
Ont., $66,484. 

Shipbuilding: George T. Davie, Lau- 
zon-Levis, Que., $126,760; and Mont- 
real (Que.) Dry Dock, Ltd., $68,415. 


COAST STEEL CO. EXPANDS 


SAN FRANCISCO, CALIF.—Columbia 
Steel Co., subsidiary of U. S. Steel 
Corp., has secured government ap- 
proval of a program for the enlarge- 
ment of its Pacific coast facilities to 
include additional steel making and 
finishing mills. Work on the program, 
which will cost upwards of $5,000,000, 
will begin soon. 


WINTER GETS ASTE POST 


DETROIT—Otto W. Winter has been 
appointed chairman of the Emergency 
Defense Training Committee, American 
Society of Tool Engineers. This com- 
mittee functions with the Society’s Na- 
tional Education Committee which was 
established a few months ago to deter- 
mine the needs of industry for skilled 
men and to develop the necessary plans 
for their education. 








LATE DEFENSE CONTRACTS 


WASHINGTON—The U.S. War 
Department has announced that 
$20,500,000 is being allocated to 
-2ven manufacturers to speed up 
defense production: Thompson 
Aircraft Products, $11,198,472 for 
land, buildings, machinery to 
manufacture engine and airplane 
parts; Hudson Motor Car Co., 
$939,313 for facilities to make parts 
for Wright engines; Eaton Man- 
ufacturing Company, $854,335 for 
facilities to make parts for Wright 
propellers; Graham-Paige Motors, 
$1,803,280, for facilities to make 
connecting rods for Wright en- 
gines; N. A. Woodworth Co., $738,- 
944 for facilities to make parts for 
Wright engines; Murray Corp. of 
America, $1,952,474 for facilities to 
build wing assemblies for Douglas 
Aircraft; and Sperry-Gyroscope, 
$3,025,000, for machinery to manu- 
facture technical instruments. 











NEED PLANE PARTS MAKERS 


DETROIT—The Automotive Commit- 
tee for Air Defense, 8503 West Warren 
Ave., is mailing a questionnaire to po- 
tential manufacturers of parts and sub- 
assemblies needed for the projected 
bomber program of the automotive in- 
dustries in an effort to determine the 
facilities available. In addition the 
bomber program may be doubled and 
a pursuit-ship program considered. 


NEW CHAPTER FOR ASTE 


DETROIT—The American Society of 
Tool Engineers will charter a new chap- 
ter at Seattle, Washington, on Febru- 
ary 25. This brings the total number of 
local chapters to 40. 


1940 Industrial Machinery 
Exports Soar to Record 


WASHINGTON—United States’ ex- 
ports of industrial machinery during 
1940 were valued at $450,798,220, a new 
all-time high valuation and an increase 
of 55 per cent compared with the 
trade for 1939 valued at $290,000,000, as 
reported by the Machinery Division, 
Department of Commerce. 

The greater part of the increase 
over 1939 was due to a 119 per cent 
gain in exports of power-driven metal- 
working machinery, which totaled 
$246,516,285 in 1940 compared with 
$112,571,552 in 1939. The remaining 
classes of industrial machinery showed 
a combined gain of 15 per cent. 

Exports of power-generating ma- 
chinery amounted to $23,831,354, show- 
ing an increase of 66 percent over the 
1939 value of $14,383,160. The valuation 
of 1940 exports of mining, well and 
pumping equipment declined 18 per 
cent to $50,070,176 from $61,173,869 in 
1939. 


AMERICAN MACHINIST 

















INSIDE DETROIT 


Improved changes in the form of substitute materials and treat- 


ments incorporated in 1942 model cars are hastened by national 


defense needs. Parts suppliers experience lack of raw materials 


BY RUPERT LE GRAND, DETROIT EDITOR 


DETROIT—John Q. Public usually 
glosses over that small-type statement 
that appears in automobile advertise- 
ments and car-owner’s manuals: 

“The manufacturer reserves the right 
to make changes in specifications or 
equipment without notice.” 
Perhaps by late spring, and cer- 
tainly in the 1942 models, the public is 
to see the effect of national-defense 
upon automobile design and fittings. 
What they won’t see is the tremen- 
dous amount of effort now going on to 
develop new materials, new treatments 
that will be as acceptable or better 
than the old, and to accomplish these 
results without unduly raising the cost 

of the delivered product. 

In commenting on the situation, Paul 
G. Hoffman, vice-president of the pas- 
senger-car division, Automobile Manu- 
facturers Association, had this to say: 

“In addition to its heavy production 
of military items the automobile in- 
dustry is prepared to make a major 
contribution to national defense 
through conservation of scarce metals 
needed for munitions production.” 


Ersatz Materials Undesirable 


It is not the intention of the auto- 
mobile industry to use quickly devised 
ersatz materials, but rather to find sub- 
stitutes which will be as durable, pleas- 
ing, no more costly, and possibly bet- 
ter than materials now commonly used. 
Some of these changes might have been 
put off for years in the course of nor- 
mal development. Now they will be 
hastened immensely by the effects of 
the national-defense program and the 
necessity of maintaining automobile 
production in accordance with public 
demand. 

The repercussions of this materials- 
substitution program upon supplying 
industries will be drastic in some in- 
stances, immediate and perhaps long- 
lasting. The scarcity of zinc was men- 
tioned by Mr. Hoffman. Since the first 
of the year, manufacturers of zinc die- 
castings have had to curtail produc- 
tion by as much as 50 per cent be- 
cause of inability to obtain casting 
alloys. Most of them have supplied 
auto companies for the next 60 days 
at least, but it is entirely possible that 
some of the 194l-model run will be 
equipped with substitute parts. In fact, 
it is known that one large manufac- 
turer has already removed certain un- 
seen die-cast articles in the interest 
of conserving zinc. 

No chances are being taken by the 
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auto companies that supplies of zinc, 
chromium and other “scarce” metals 
will become less stringent when addi- 
tional metal refineries are put into 
operation. Sources in the die-casting 
industry estimate that approximately 
20 out of 30-35 lbs. of die castings 
on the “average” car will be removed 
in favor of stampings, plastics or other 
materials. Radiator grilles, radio grilles, 
headlight and tail-light frames, and 
certain interior appointments other 
than handles are to be made of steel 
stampings in all likelihood. These 
stampings will require new designs to 
achieve a pleasing appearance and 
durability. Ornamentation may not be 
as sharp as in die-casting; finishes 
are likely to be in color rather than 
bright chrome. Experiments are now 
going forward in covering various auto- 
mobile parts, including bumpers, with 
plastic coatings. Stainless steel trim 
may have to be avoided for certain 
parts because of the alloy content. 
Necessarily the materials-substitu- 
tion program is far from being com- 
plete. It involves endless testing and 
redesign, discussions with new sup- 
pliers, and making certain that pro- 
posed moves will not soon be inter- 


temintine * 











CAR PRODUCTION DECLINES 


DETROIT—Car and truck produc- 
tion in the U.S. and Canada sur- 
passed 510,000 units in January, 
and is likely to be just under 500,- 
000 in February. Unless car sales 
falter this month, and there is no 
present indication that they will, 
plans for heavier schedules in 
March should mature. Dealers are 
beating the bushes right now with 
talk of rising prices in the next 60 
days as an inducement to drive in 
sales. Allowances on trade-ins are 
considerably firmer than a year 
ago. 











rupted by some new phase or increase 
in the national-defense program. New 
dies and tools must be designed, and 
equipment found within the industry 
upon which to make the substitute 


items. Development of tools is well 
underway. 

An unhappy future is faced, how- 
ever, by the parts suppliers who 


through no fault of their own can not 
get raw materials in adequate quanti- 
ties. Curtailment of zinc supplies leaves 
the die-casting industry in a difficult 
position because in addition to the 
automotive plants it also supplies an- 
other mass-production consumer—re- 
frigerator makers. Production of die- 
castings for that industry have been 
cut in half by some companies, with 
the result that the refrigerator people 
may be forced to follow the example 
of the auto companies. With these 
two major markets drastically cur- 
tailed, it will be necessary to fall back 
upon miscellaneous outlets. As a re- 





Pulsating Spotwelder—7ransient currents are minimized in welding the 

Packard radiator core, cradle by means of a synchronous control that pro- 

duces accurately timed current impulses coupled with variations in the 
hydraulic pressure applied to the electrodes 
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Mighty Machine Tool—/s the 40-foot boring mill shown above while yet 


under construction. It has since been completed and put into operation at 
the East Pittsburgh Works of the Westinghouse Electric & Manufacturing 
Co. The new mill weighs 350 tons, handles parts weighing up to 500 tons 


sult, local sources estimate that inade- 
quate zinc supplies may force loss of 
employment upon 15,000 people in the 
die-casting shops and in parts plants 
using die-castings in sub-assemblies 
supplied to other manufacturers. With 
substitutes and new materials firmly 
entrenched, it will be difficult for the 
die-casting industry to recover these 
major markets. 

There appears to be small chance of 
using present zinc die-casting equip- 
ment upon national-defense work. 
Most of the bomber parts assigned to 
the automotive industry consist of 
forged or cast aluminum or magne- 
sium alloy, with few die-cast parts in 
demand. Even should more light-weight 
aviation or bomb parts be die-cast, 
present equipment is either unsuitable 
or must be largely rebuilt. Despite 
anxiety over deliveries of some mate- 
rials vital to automobile production, 
parts suppliers are still being pressed 
for deliveries. Normally such plants 
work 60 days ahead of assembly re- 
quirements. 

January sales of General Motors 
cars and trucks in the U. S. and Can- 
ada, including export shipments, to- 
talled 235,422 units, up 11,811 units 
compared with December and approxi- 
mately 30 per cent greater than in 
January a year ago. Actual sales to 
consumers during the month were 
168,168 as compared with 120,809 twelve 
months earlier. 

John D. Biggers, director of produc- 
tion, Office of Production Manage- 
ment, made a surprise announcement 
at the annual meeting of the Automo- 
tive Parts & Equipment Manufactur- 
ers in Detroit. In collaboration with 
Air Corps officers, he conceived a plan 
whereby the Automotive Committee for 
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Air Defense will place on exhibition 
disassembled airplane engines, both 
air-cooled and liquid-cooled types, as 
well as parts of a pursuit ship. Evi- 
dently Washington officials are well 
satisfied with the pioneer work done 
in developing sub-constracting pro- 
cedure for the bomber parts and sub- 
assembly program of the automotive 
industry and expect that additional 
farming out of production can be un- 
dertaken for the aviation program. 
Estimates of the amount of work 
that the automotive and associated in- 
dustries will undertake in connection 
with the projected bomber program 
took a sharp rise with the announce- 
ment by C. C. Carlton, president, 
Automotive Parts & Equipment Manu- 
facturers, and managing director, Auto- 
motive Committee for Air Defense, 
that the 78 per cent of the job will be 
done by the major sub-contractors and 
their affiliates and 22 per cent by the 
aviation companies. On the basis of 
an eight-hour day, this program will 
call for 107,250 workers to be trained 
by the automotive industries, or more 
than one-fourth of present employment. 





CHANGE NLRB SETUP 


WASHINGTON—A new adminis- 
trative division has been set up to 
direct and supervise the work of 
the National Labor Relations 
Board’s 22 regional offices and to 
oversee the issuance of complaints 
and authorization of proceedings 
in representation cases. The 
changes are expected to speed 
NLRB operations. Garnet L. Pat- 
terson, formerly regional director 
in Chicago, will be in charge. 

















Small Firms Pool Machines 
To Speed Sub-Contracting 


MILWAUKEE — Representatives of 
about 30 small shops, ranging in em- 
ployment from five or six and up to 90 
men, met this week to set up an or- 
ganization intended to expedite the 
placing of sub-contracts in small shops 
in Milwaukee. Guiding lights in the 
early promotion of this plan were Mark 
Hennessey, Durant Mfg. Co., and T. 
Zetterlund, Zetterlund Engineering Co., 
and several others. Plans are simple 
and clear cut. The member companies 
will pay a pro-rata share to maintain 
a central office which will be in charge 
of a technical man who is familiar 
with the individual companies’ shop 
and machinery capabilities. Any prime 
contractor looking for available pro- 
duction facilities can go to the central 
office and he will promptly be steered 
to the shop or shops having the facili- 
ties required for his particular job. 


Union Activity Increases 
In Chicago Area 


CHICAGO—United Automobile Work- 
ers Union of the CIO has opened of- 
fices here preparatory to launching a 
campaign to organize the workers em- 
ployed in the automotive industries in 
the Chicago area. This news comes 
almost simultaneously with the an- 
nouncement of the new Buick and 
Studebaker airplane engine plants 
which are to be located in Chicago. 
Robert Stone, international represent- 
ative of the U.A.W., Chicago area, indi- 
cates that the union’s campaign would 
definitely take in these plants and that 
CIO organization is underway in the 
Diamond T Motor Car Co. and will also 
tackle the Hegewisch assembly plant 
of the Ford Motor Co. The strike at 
Allis-Chalmers was called by the 
U.A.W. where they are demanding a 
closed shop. It is possible that a juris- 
dictional battle will develop between 
U.A.W. and the Farm Equipment 
Workers Union in the Midwest tractor 
plants where the latter has had diffi- 
culty in securing a foot-hold and where 
independent or AF.L. unions have 
been stronger. Strongest local of the 
Farm Equipment Workers Union is at 
Harvester Chicago tractor works where 
results of present strike may well make 
or break that union. It has been in 
existence only a short time. 


SPEED AUSTRALIAN TOOLS 


MELBOURNE—The war time produc- 
tion of machine tools has reached a 
value of $10,000,000. Less than 18 
months ago, there were only four 
places in Australia where machine 
tools were produced and Australian in- 
dustry was dependent on supplies from 
the U. S., Britain and Europe. The 
number of plants producing machine 
tools has grown from five before the 
war to ninety. 
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WATCHING WASHINGTON 


Emergency Plant Facilities 


organization is 


supplanted by 


Defense Plant Corporation to help finance plant expansion. 


Labor policies remain muddled as officials fume over production 


By BLAINE STUBBLEFIELD 


WASHINGTON—Defense Plant Cor- 
poration, an RFC subsidiary, is coming 
increasingly forward as the major 
means of financing plant expansion, 
displacing the Emergency Plant Facili- 
ties contract developed by the Defense 
Commission. Outstanding examples are 
Studebaker’s $50,000,000 plants for mak- 
ing Wright engines and Buick’s $37,- 
675,000 plant for Pratt & Whitneys. 
Originally announced as EPF contracts, 
these are now handled by DPC. 

The two plans are similar. Under 
both, Army or Navy pays for the plant 
over five years, gets title, will then sell 
it to the manufacturer if he wants it. 
The EPF contract, however, provides 
that the plant be initially financed by 
bank loans, that the manufacturer hold 
title during the five-year repayment 
period, that the government make a 
firm contract to meet the sixty monthly 
payments—which means that existing 
appropriations must be set aside for 
the purpose. 

Under the RFC arrangement, DPC 
holds title during the five-year period, 
gets money to build from RFC. The 
manufacturer rents the plant at $1 a 
year plus taxes and upkeep. Moreover, 
since RFC is more trusting than a 
private bank, Army or Navy need not 
set aside money but merely agree to 
ask Congress to appropriate for the 
installments as they fall due. 

For a plant to be used on both gov- 
ernment and other orders, DPC has a 
slightly different arrangement. Rental 
is set at a gross percentage of busi- 
ness done, at a level which, if the 
plant operates at capacity, will pay 
for it in five years. If capacity opera- 
tion is not achieved, Army or Navy 
agrees to make up the difference. 

Major expansion jobs so far han- 
dled by DPC include: Bendix Aviation, 
$24,000,000; Consolidated Aircraft, $14,- 
447,000, $58,500,000; “unnamed makers 
of machine tools,” $35,000,000. 


Gradual Steel Expansion 


Indications are that OPM is letting 
the steel industry go ahead with its 
wish to expand capacity gradually, 
with foresight for actual needs, rather 
than forcing a rapid increase. A steel 
makers’ committee recently informed 
Mr. Knudsen that the industry boosted 
capacity in the past year by 2,500,000 
tons to 84,152,000 tons. This estimate 
allows for shut-downs. It is probable 
that 85,000,000 tons can be produced 
this year. The committee further in- 
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formed Mr. Knudsen that the industry 
is seeking to achieve full utilization of 
facilities, and is considering the ad- 
visabilitv of shifting orders where that 
would . yp. Opinion is that steel and 
OPM are doing an excellent job of 
compromising their differences without 
bad effects. 


Further Favor for Farming-Out 


Sub-contracting of defense work 
averages less than 15 per cent. Defense 
authorities won’t be satisfied until it 
hits 40. Reason: It is increasingly re- 
garded as the panacea for expanded 
production. Officials point out that 95 
per cent of contracts have so far gone 
to 114 firms, that 62 per cent are held 





SPECIFICATIONS & SPOILAGE 


WASHINGTON — Government 
work has long been synonymous 
with ridiculously rigorous specifi- 
cations which multiply spoilage, 
boost cost and hamper produc- 
tion. In ordinary times, with work 
done on a cost-plus basis, nobody 
minds. The more work required, 
the more gravy for all. 

Not so in a period of emergency. 
With heroic efforts being made 
to accelerate output, specifications 


come in for close scrutiny. Im- 
provements have been rare, as 
the military is. satisfied with 


“nothing but the best.” Recently 
two things occurred to indicate 
military men might be swinging 
to Production men’s views that 
quantity in some cases is better 
than quality: 

1. Office of Production Manage- 
ment, under able producer Knud- 
sen, allowed stories to be circu- 
lated that it was in a position to 
help all manufacturers whose out- 
put was curtailed by specifications 
calling for needlessly high qual- 
ity with respect to surface finish, 
dimensional tolerances and mate- 
rials. 

2. Sidney Hillman, labor lader 
and OPM Associate Director Gen- 
eral, in a booklet issued by his 
Labor Division, urged the govern- 
ment to make every possible sim- 
plification of specifications and 
tolerances. Manufacturers were in- 
vited to make concrete sugges- 
tions to procurement agencies 
along this line. 











on the Atlantic seaboard between Bos- 
ton and Newport News (an area hardly 
larger than England), that another 18 
are concentrated in the West at Port- 
land, San Francisco, Los Angeles. 

Recognized are sub-contracting diffi- 
culties—particularly regarding in- 
creased costs. OPM is trying to find a 
way to adjust the amounts of fixed- 
price contracts to cover extra costs of 
farming out. A booklet on methods, 
issued by Sidney Hillman’s Labor Divi- 
sion, urges that prime contractors re- 
strict themselves to specialized and 
precision portions of their work, farm 
out all simpler operations. In some 
cases firms doing precision work might 
farm out ordinary operations to let 
them help out on precision sub-con- 
tracts. 

Sub-contracting promotion is _ not 
confined to the Labor Division. Pro- 
duction Division’s Office of Small Busi- 
ness Activities (under Robert Mehor- 
nay, Francis & Joseph Trecker) has 
been renamed Defense Contract Serv- 
ice, marking a shift in emphasis from 
finding work for small firms to help- 
ing contractors boost output. 


Deliveries, Not Reforms 


“All work carried on as part of the 
defense program should comply with 
Federal statutory provisions affecting 
labor wherever such provisions are 
applicable.” So said the President last 
September, transmitting in his message 
to Congress the labor policy of the old 
Defense Commission. The “should” pol- 
icy went into a procurement circular 
Dec. 4. It is the best Sidney Hillman 
has been able to do, and it applies only 
to orders on bids. About 80 per cent of 
Army and 50 per cent of Navy orders 
are negotiated. Army says that nego- 
tiated contracts call for compliance 
with child labor and wage-hour laws, 
but not with the Wagner Act. The 
military is concerned with deliveries, 
not with labor reforms. 

Furthermore, negotiated contracts 
are not checked with Mr. Hillman. 
And Mr. Knudsen has said it is not 
his job to enforce the Wagner Act. 
So confused is defense labor policy 
that officials supposed to know the 
answers admit they don’t. OPM seems 
to have considerable authority, with 
Army and Navy lending their official 
seals to all contracts. But there is no 
demarcation between OPM and the 
services that even resembles a line. A 
“directive” is expected in a few days 
to draw that line. Meanwhile, Divi- 
sion of Purchases is not even sure it 
inherited the checking authority that 
the old Defense Commission had. Pos- 
sibly along with the “directive” will 
come a decision by Division of Pur- 
chases to require all sub-contractors 
to conform to labor statutes observed 
by prime contractors. 
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Machine Tools for 1941 
U. $. Government Contracts Awarded to Metal-Working Firms 
Valued at $750,000,000 (Does not include contracts under $100,000) 











CLEVELAND—Machine tool produc- Source Agency Commodity Amount 
tion for 1941 will total $750,000,000, an Pollak Mfg. Co., Arlington, N. J. Navy .. Cartridge containers... . $515,440 
increase of $300,000,000 over 1940, it | Nobiitt Sparks Industries, Inc., Columbus, Ind. War...... Bombs... ee 352,073 
was announced. by Clayton. R Burt, fei Meal ipa igen War Sra 
chairman of the defense committee of Pa rr te ee ee " Navy..... Jackstays.............. 330 ,678 
: : ’ American Hoist & Derrick Co., St. Paul, Minn.. Navy ; % eerie saith se alle otcl 177 , 243 
the National Machine Tool Builders Texasteel Mfg. Co., Forth W orth, Texas......... War... . Projectiles. 1,195,000 
Association, following a recent indus- Revere Copper & Brass ae Oe a ee War Cartridge cups. . ee 141 393 
try-wide study of ways and means to Appts a Riawine me Yo War a aE 
2 4 rj eoesocces . eee ° cece é 
accelerate production. . War. Rotating bands. ....... 342, 677 
“En view of the mounting require- Hellou Tain DBS Tele Dowels Mik.” Bow...) Eanes SS 
Y a i f é Machinings.......... ,570,7: 
ments for national defense,” Burt said, Glenn i atte © . Baltimore, Md. rea . Airplanes. . ; 99641 "$80 
“the nation’s machine tool builders have Greenville Steel Car Co., Greenville, Pa ... Navy RR cars... 105,188 
‘ United Aircraft Corp., East Hartford, Conn : Navy Rebarrel cylinders 269 , 247 
conducted an exhaustive survey of ——. a & Repair C orp., Brooklyn, N. ¥. Navy Hull and fittings = 1,140,000 
iliti i efoe Boat & Motor Works, Bay Cc ity, Mich... Navy Sub chasers. . 5,941,200 
methods and facilities m an effort to George Lawley_& Son Corp., Neponset, Mass..... Navy Hull and fittings = 4,500 ,000 
put into immediate use every possible Link Aviation Devices, Inc., Binghamton, N.Y... War. Trainer assys.. . . 4,097 412 
means to increase output. —— ~—T Corp., Pioneer Instrument Div., - ¢ 
Ma endix, N. J.. Sith sews ar ‘ ‘ompass assys wan 963 , 500 
We are confident that the $750,000,- Sperry Gyroscope Co., Inc., Brooklyn, N. Y War. Pilot parts. .. ; : 3,519,720 
: - I 
000 goal may be reached by increased a Stamping & Mfg. Co., Los Angeles, ‘alif.. Navy Containers..... : 1,006 , 205 
subcontracting; by working overtime, by = oz Soe’ Co., a, Ala.. War Forgings i. 694 , 960 
2 ’ Standard Forgings Corp., Indiana Harbor. Ind.. War. Ammunition components 624,000 
maximum utilization of equipment, and Bethlehem Steel Co., Bethlehem, Pa... Navy Forgings... . . 7,275,484 
; Copperweld Steel Co., Warren, Ohio. : Navy ee iis : 260 , 500 
by plant expansion where necessary. National Enameling & Stamping Co., Long Island 
“We know that the program of in- N Cc sy = _& c R Wi a bl gouieinees. ee ee ee 348 , 590 
: , ash-Kelvinator orp., acine, Wis. far ‘Trasere.. .....- 3,063 , 750 
creased output will be backed by all Indian Motoreycle Co., Springfield, Mass... War Motorcycles. .... : ‘ 438 ,096 
of the men working in the nation’s a i le noe “a Milwaukee, Wis... War hel ae ae . 440 ,820 
; j y Truck Soach Mfg. Co., (Gen. Motors 
machine tool plants, who are aware of “Truck & Coach Div.) Lebanon, Ind Ww T 524, 82: 
’ .) Lebs y , ‘ ar — er ne sake 524,822 
the urgency of the situation and are do- Travelecar Corp., Detroit, Mich.... War . Semi-trailers....... ‘ 108 , 840 
‘ con a a t t id th i Fargo Motor Corp., Detroit, Mich... et =) ae rere . 10,308,360 
ing their utmost to aid the country’s Federal Motor Truck Co., Detroit, Mich War . Tractor-trucks. .. 3,417,000 
program of national defense. bh A. ~ ge 3 ha, oe m .... Navy . Mine sweeper...... ; 632 ,000 
oa . - , : iamon otor Car Co ricago, Ill... . wer Trucks. . ahaha sng 9,404, 265 
The machine tool industry is in avid White Co., Milwaukee, Wis Navy..... Sextants..... : 123, 168 
complete accord with various plans for General Bronze Corp., Long Island City, N. Y. War...... Artillery material... 102 , 405 
surveying existing machine tool facili- "*vre Copper & Brase Inc., Baltimore Div.. Balt | copper....... 867,379 
ties so that all machine tools now “— Hill Iron & Brass Works, Hudson Falls, : 
é . p : N. Y. ; ; Navy . Winches, elec. driven.... 146 , 828 
at eg idle, or ge o~ part time, oe. Sons & Co. of New York, New York, 
may be put to wor o the utmost of N. x. : = Navy We Me. owwcess arn 412,070 
their capacity American Metal Co., New York City, N. Y. . Navy Copper, ingot... 108 ,700 
= ; * : Utica Drop Forge & Tool Corp., Utica, N. Y . Navy Nippers and pliers. . 104, 537 
The industry feels confident of its John A. Roebling’s Sons Co., Trenton, N. J. ; Navy Jackstays and pendants 186, 161 
: , 4 PD 
ability to meet national defense re- Mine Safety Appliances Co., Pittsburgh, Pa as WOT Submarine escape ap- 
F 2 é , paratus ‘ 525,018 
quirements as rapidly as these require- Borate Pept Co., yin 9 we sthes bd Motor generator sets.... 100,511 
ali 2. 8 Seabrook Yacht Corp., Seabrook, Texas. . Navy Hull and fittings Ee 270 ,000 
ments materialize. This is borne out by Westergard Boat Works, Inc., Rockport, Texas... Navy i " . P 240 628 
the fact that whereas the industry ~— —_ Works, Inc., Detroit, Mich Navy . ¥ ios 247 ,000 
— : uders Marine Construction Co., Ste enter’. Conn. Navy 5 se : Jane 280 ,000 
anticipates total production of $750,- Mathis Yacht Building Co., Camden, N. J ‘ Navy e ‘s Ser 287 ,000 
000,000 in 1941, present orders total Eine Bros. Corp. Kast Boothbay, Maine Navy..... . : See 272, 800 
” =. I. duPont de Nemours & Co., Repauno Works, 
only $423,000,000. Gibbstown, N. J... . War ... Artillery ammunition 
components. . . Bes 330 ,600 


HACKETT TO AID OPM Ta es tia oe eee ee War...... Maintenance parts..... , 294 ,474 


Bendix Aviation Corp., Pioneer Instrument Div., 


= e Bendix, N. J . War Assemblies... . ; yr 308 ,000 
WASHINGTON-—Samuel E. Hackett Boeing Aircraft Co. Seattle, W ashington. .. ; War Fuel tanks... , 249,015 
has been named consultant to the steel o i, Gosiges Mach, Co., Dayton, Ohio. . War Lathes ; 240,109 

: er Brad ore ach. Tool Co., Cincinnati. Ohio War Lathes : 241,735 
unit of the materials branch, division Service Tool & Engineering Co., Dayton, Ohio War Sight assemblies. . . : 154,000 
of production, Office of Production Ww ad E _ Cc % Racine, Wis. ai ae Solenoid assemblies bd 116, 298 

. e ircraft Corp., Buffalo War lapters. . : ae. 229 , 245 

Management. He replaces Walter S. American Gas Accumulator Co., Elizabeth, N. J. War aon , eee 1: 53, 948 

Tower, who has been transferred from  R.C.A. Mfg. Co. Inc., Camden, N. J War Radio receivers.......... 264 , 341 

i i “ Babcock & Wilcox Co., New York, N. Y ; Navy . Boilers.... eR 181 , 349 

the steel unit to the steel priority com Robertshaw Thermostat Co., Y oungwood, Pa War . Booster parts : aie 270 , 249 

mittee, division of priorities. Mr. Hack- — eecopene ow. C 9% Los Angeles, Calif. War Band assemblies. . . * 187 , 842 

s : 7 neem Mfg. Co., Chicago, War . Fin assemblies : asia 326 , 541 

ett served as president of the Jones & American Car & Foundry Co., Buffalo, N. Y.... War . Porgings sian a 6,040 000 

Laughlin Steel Co., Pittsburgh, from The McKay Co., York, Pa.... War . Tow chains. ae 219,324 
1934 to 1936. Anaconda Copper Mining Co., Black Eagle, 

Mont. War .. Fuse parts.. ; 110 ,037 

Thomas P. Gibbs & Co., Delavan, Wis War ... Turning machines. .. ; 300 ,000 


NAVY SUBLETS CONTRACTS jut cury.cency tomy SY a aati cam ooo) SONA SD 


R. K. Leblond Machine Tool Co., Cincinnati, 


WASHINGTON—The U. S. Navy is reg eh = ner = eo ae ee ae eT eee : 301,173 
: : *ratt ¢ litney iv., Niles-Bement-Ponc 0., 
undertaking a broad program to sublet —_— West Hartford, Conn... . — nen ||| eee Leceees 204,950 
contracts among small concerns to ae Shaper = Saanneet Yhio.... a ee ee ee 202 ,978 
: 3 tis Elevator ew York, N. : ae ... Recoil h . 2,722,679 
stimulate production of machine tools General Flectrie C ‘o., Schenectady, N. Y........... War ; Radio ona. nniome 6.460.425 
and parts. Said Navy Secretary Knox, on mag tagd q * He Mad. cx i | War Radio equip. . ‘ . 1,834,436 
és .C.A. Mfg. Co., Inc., Indianapolis, Inc : jar Sound equipment....... 176 , 264 
We are ordering machine tools as  R°C.A: Mfg. Co., Inc., Camden, N. J... War Radio receiver.......... 2,119,730 
rapidly as possible and tying-in the pemecs Se Sales Corp. iit Mich. Justice — oo eee 137 ,744 
: ‘ ederal Motor Truck Co etroit, Mich... Waer...... Teudie-tractomm.......... 584,750 
small subcontractors with the prime Bendix Aviation Corp., Bendix Products Div. ; 
contractors whenever possible. The con- ; yy ag Ft ' ay <= ne areas er pr ‘ es ee ea 12,671 or 
ze Roi Company ilwaukee, Wis. bons oF... . BOnG QUUGED. . 0002.00. 153, 
tractors assume the whole responsibility Mergenthaler Linotype Co., Brooklyn, N. 2 eee War oo ° 4£z»6 ee 611,431 
for carrying out the contract and for = Ba . age en Ohio. “a vance bs a. pO Vi awtans ns. 
a airchild Aviation Corp. amaica, nie eee MOGTUMROMED .... . «00s 0 00 291,59 
the subcontractors. It means spread- Revere Copper & Brass Inc., Baltimore, Md........ War Sas Rotating co r bands... 342 67/ 
és & copper Da: , 
ing the work and getting quicker de- E. Bers and Co., Philadelphia, _ ae sesseeess War...... Ammunition components. 125, 200 
livery.” Wyckoff Drawn Steel Co., Ambridge, eee. aetans Gee ee 115,460 
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NAMES in the NEWS 


John H. Ashbaugh, formerly engi- 
neering manager, East Springfield 
Works, has been appointed assistant 
manager of manufacturing and engi- 
neering for the merchandising divi- 
sion, Westinghouse Electric & Mfg. Co. 
He joined the Westinghouse merchan- 
dising division in 1931, and a year 
later was named manager of engineer- 
ing in the East Springfield works. 





Guy C. Avery has been named works 
manager, Riverdale plant, Acme Steel 
Co., Chicago. Mr. Avery has been as- 
sociated with the company since 1920. 


James H. Deaderick, former assist- 
ant sales manager of the western sales 
division, Caterpillar Tractor Co., Peo- 
ria, Tll., has been appointed assistant 
general manager. He has been associ- 
ated with the company since 1929. 


William L. Dolle has been elected 
president and general manager, Lodge 
& Shipley Machine Tool Co., Cincin- 
nati. Fred Albrecht has been elected 
vice president in addition to being re- 
elected treasurer of the company. Mr. 
Dolle succeeds Mrs. Mary G. Lodge, 
who resigned after holding the execu- 
tive office since the death of her hus- 
band, William Lodge, in 1917. The post 
of general manager has been held by 
J. Wallace Carrel until his death last 
December. Mr. Dolle has been associ- 
ated with the company since 1923 when 
he started as a machine hand. L. L. 
Weber continues as Secretary and Fred 
Schoeffier continues as works manager 
of the company. 


R. H. Hathaway, former sales engi- 
neer, Production Machinery Co., Green- 
field, Mass. has been appointed 
assistant chief engineer, Hammond Ma- 
chinery Builders, Inc., Kalamazoo. 


W. E. Hedgcock, acting head of the 
sales department, American Car & 
Foundry Co., has been appointed vice 
president in charge of sales. 


W. J. Huge has been appointed as- 
sistant to division superintendent, coke 
plant and blast furnaces, at Gary works 
of Carnegie-Illinois Steel Corporation. 
Ragnar Overberg, formerly assistant 
to division superintendent of the Cen- 
tral Mills, has been named assistant 
to division superintendent of steel pro- 
duction. Ralph W. Dickson, laboratory 
foreman since 1937, has been named 
assistant to division superintendent. 
D. L. Simpson, metallurgist, has been 
appointed chief observer, West Mills. 


R. Elmer Minton has been appointed 
sales manager, Curtiss propeller divi- 
sion, Curtiss-Wright Corp., Caldwell, 
N. J. He succeeds George C. Rodgers 
who has been named management as- 
sistant of that unit. 


Kenneth Ode has been named super- 
visor, plant maintenance, Falk Corp., 
Milwaukee. He succeeds A. D. Rea. 
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KENNETH C. PLASTERER 


A. G. Nancarrow has been elected 
president, Universal Engineering Co., 
Frankenmuth, Mich. For the past 8 
years Mr. Nancarrow has been Detroit 
representative of the company. 


J. Heber Parker, vice president, Car- 
penter Steel Co., Reading, Pa., for the 
past 25 years, has been elected presi- 
dent. He succeeds the late Fred A. Big- 
low, who served as president since 1920. 

In 1906 Mr. Parker was named as- 
sistant superintendent of the chemical 
laboratory in the company; in 1910 he 
became chief metallurgist, and in 1916 
was elected vice president. Much of the 
company’s research and development 
work on free-machining stainless steels 
and other modern alloy products has 
been carried out under his direction. 
He is a member of the American So- 
ciety for Metals, American Iron and 
Steel Institute, and the American In- 
stitute of Mining and Metallurgical En- 
gineers. 


Kenneth C. Plasterer has been named 
manager, General Motors Forge Plant, 
Lansing, Mich. He succeeds George 
Matherwell who resigned. Mr. Plasterer 
joined Olds Motor Works in 1927 as 
production engineer. 


L. D. Reed has been named in charge 
of the Philadelphia sales office, Whit- 
ing Corporation, Harvey, Ill. 


DeAlton J. Ridings has been ap- 
pointed general manager and Harvey L. 
Ramsay has been named general sales 
manager, Porter-Cable Machine Co., 
Syracuse, N. Y. 


M. W. Rogers, formerly general fac- 
tory manager, Caterpillar Tractor Co., 
has been elected president, Potts Ma- 
chine Co., Jackson, Mich. He is also 
serving in a similar capacity for the 
Davis & Thompson Co., Milwaukee, 
Wis. 


A. R. Walker has been appointed 
automotive sales engineer, American 
Car & Foundry Co. Mr. Walker was 
formerly with the Illinois Central R.R. 


C. G. Wollaeger has been appointed 


J. HEBER PARKER 


assistant general sales manager, Mill- 
cor Steel Co., Milwaukee, Wis. Mr. 
Wollaeger had been assistant man- 
ager of the Milcor Fireproof and Spe- 
cialties Division since 1934. W. G. Baum 
has been appointed to succeed Mr. 
Wollaeger. 





PLANT EXPANSION 





Abegg & Reinhold Co., Ltd., Los An- 
geles, is constructing a $50,000 addi- 
tion to their plant. The new building 
will provide space for increased heat- 
treating facilities. 


Allegheny-Ludlum Steel Co., Dunkirk, 
N. Y., has spent more than $350,000 
on a new wire mill and about $200,000 
for an addition to its machine shop. 
Present production at the plant is 25 
per cent above any previous high. 


Curtis Lighting, Inc., Chicago, will 
expand its plant to provide for 30 to 
50 per cent more production capacity. 


Independent Pneumatic Tool Co., Los 
Angeles, is building a new factory 
building at a cost of $22,500. 


Andover Kent, Inc.,_ Bridgeport, 
Conn., has acquired the Remington 
Rand plant at Middletown, Conn., and 
will manufacture shell for Great Brit- 
ain. The new plant, which was pur- 
chased for $315,000, will employ 500 
persons. 


Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn., has leased 50,000 
sq.ft. of floor space in a plant formerly 
operated by the Saltex Looms, Inc. 
The Hancock Valve Division, Boston, 
has obtained a lease on a 4-story plant 
in Boston, where it will manufacture 
Hancock steel valves. 


Monarch Machine Tool Co., Sidney, 
Ohio, will further expand its plant to 
provide for increased production of 
lathes. The new expansion, the third 
addition in 18 months, is a 25,000 
sq.ft. building which will cost $150,000. 
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New equipment will cost $500,000. The 
expansion is being financed under the 
emergency amortization tax law of 
1940. The plant is now operating 22 
hours a day. 


Nordberg Manufacturing Co., Mil- 
waukee, will erect nine new factory 
buildings with a total floor space of 
200,000 sq.ft. 


Vivian Engine Works, Ltd., Vancou- 
ver, B. C., will add two new buildings 
to its plant at a cost of $30,000. 


Westinghouse Electric & Mfg. Co., 
will expand its radio division in Balti- 
more to three times its original size. 
The plant will have 194,000 sq.ft. avail- 
able for production of radio transmit- 
ters and receivers by March. More 
than $1,000,000 will be spent for new 
tools. 





BUSINESS ITEMS 





Artistic Wire Products Co., Linden, 
N. J., has purchased the Summit 
Thread Co. plant, East Hampton, Conn. 
In addition the company will move its 
Higganum, N. J., plant know as the 
Meriden Wire Frame Co., to East 
Hampton. 


H. O. Bates, Elizabeth, N. J., manu- 
facturer of name plate stamping ma- 
chines, has been incorporated as the 
Acromark Corp. Mr. H. O. Bates will 
serve as president of the new corpora- 
tion. 


John W. Clarke Co., Chicago, will 
represent Roller-Smith Co., Bethlehem, 
Pa., in the Chicago territory. 


The Hill Acme Co., Cleveland, re- 
cently appointed the following repre- 
sentatives: The Swind Machinery Co., 
Philadelphia; Wilson-Brown Co., New 
York; Arch Machinery Co., Pitts- 
burgh; and William K. Stamets, Cleve- 
land, Ohio. The Hill Acme Co. are 
manufacturers of a line of hydraulic 
precision surface grinders. 


Reynolds Metal Co., Louisville, Ky., 
will begin operation of an aircrafts 
parts division under the direction of 
Don Luscombe, who recently sold Lus- 
combe Aircraft, Trenton, N. J. 


The Robot Laundry Machinery Co., 
Los Angeles, has been organized with 
a capital of $1,600,000. The new cor- 
poration is represented by Harold Lar- 
son, 814 Central Building, Los An- 
geles, Calif. 


Toolcraft Mfg. Co., Los Angeles, has 
been incorporated with a capital of 
$20,000. 


Universal Aircraft Tool & Die Corp., 
Los Angeles, has been organized with 
a capital of $100,000. The new corpora- 
tion is represented by J. F. Fitzpatrick, 


130! 


Chain Belt Head Dies 





CHARLES R. MESSINGER 


950 S. Broadway, Los Angeles, Calif. 


Universal Steel Sash Co., Inc., Los 
Angeles, has been organized with a 
capital of $75,000. The new corpora- 
tion is represented by Jack G. Scha- 
piro, Bankers Building, Los Angeles. 


A. C. Wickman, Ltd., Toronto, Can- 
ada, has been organized for the produc- 
tion of cemented carbide tips and tools. 
The company is a subsidiary of A. C. 
Wickman, Ltd., Coventry, England. 





OBITUARIES 





Edward Connell, vice president, Falk 
Corp., Milwaukee, Wis., died recently. 


George N. DeGuire, president, Ajax 
Hand Brake Co., New Rochelle, N. Y., 
died recently. Mr. DeGuire, who was 
56 years of age was also a director and 
assistant to the president, Locomotive 
Firebox Co. 


H. J. Eltz, works superintendent, 
Brown & Sharpe Mfg. Co., Providence, 
R. I., died recently at the age of 58. 
Mr. Eltz had been associated with the 
company for 33 years. 


Albert T. Keller, formerly chief engi- 
neer of construction, Bethlehem Steel 
Co., died recently. Mr. Keller had been 
associated with the company since 
1916. 


Charles R. Messinger, 57, president, 
Chain Belt Co., Milwaukee, died re- 
cently of a heart attack. Mr. Messinger 
had also served as chairman of the 
board, Sivyer Steel Casting Co., since 
1929. He was also a director of the In- 
terstate Drop Forge Co., the Milwau- 
kee Gas Light Co., the Federal Malle- 
able Co. and the Roberts & Schaefer 
Co. 


C. G. Milner, general manager, Flex- 
rock Co., Philadelphia, died recently. 


William Trefor Morgan, chief metal- 
lurgist, Taylor Instrument Companies, 





Falk Executive Dies 





EDWARD CONNELL 


Rochester, N. Y., died recently. He was 
a member of the American Welding 
Society and the American Society for 
Metals. 


Warren L. Neu, former vice presi- 
dent, Hanson-Van Winkle-Munning 
Co., Mattawan, N. J., died recently 
after a long illness. 


Frank E. Randall, proprietor, Ran- 
dall & Stickney Gauge Co., Waltham, 
Mass., died recently. In 1896 he estab- 
lished the firm which bears his name. 
For a time his brother-in-law Francis 
G. Stickney, was in partnership with 
him. The gauges which are shipped to 
many countries bear the firm name of 
Randall & Stickney. 


Colonel William Guy Walls, automo- 
tive engineer, Army Ordnance Depart- 
ment, and a past-president of Society 
of Automotive Engineers, died recently. 
He was 65 years of age. 





MEETINGS 





American Gear Manufacturers As- 
sociation. Annual convention. Hot 
Springs, Va., the Homestead, May 5-7. 


American Society for Metals. West- 
ern Metal Congress and Exposition. 
Los Angeles, Calif., Pan American 
Auditorium, May 19-23. 


American Society of Mechanical En- 
gineers. Spring meeting. Atlanta, Ga., 
April 1-3. 


American Society of Tool Engineers. 
Annual meeting. Detroit, Mich., March 
24-29. 


Machine and Tool Progress Exhibi- 
tion. Sponsored by the American So- 
ciety of Tool Engineers. Convention 
Hall, Detroit, Mich., March 25-29. 


Society of Automotive Engineers. 
National Aeronautic meeting. Wash- 
ington Hotel, Washington, D. C., 
March 12-14. 
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Plates 18 Ft. Long Cut by Squaring Shear 
Developed by Niagara Machine & Tool Works 


Plates up to 18 ft. in length and ¥, 
in. thick can be cut readily with the 
Model No. KL-18 power squaring shear 
built by Niagara Machine & Tool 
Works, 637-697 Northland Ave., Buf- 
falo, N. Y. This shear is equipped 
with a quick setting self-measuring 
ball bearing parallel back gage ad- 
justable in increments of 1/128 in. for 
increased production in accurate flat 
cutting. All drive gears are mounted 
on anti-friction bearings and inclosed 
in oil-tight cases. The 14-point clutch 
also operates in an oil bath. Built-in 
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fluorescent lights perform the dual 
function of illuminating the working 
surface of the bed and throwing a 
shadow line at the cutting line for 
convenience in shearing to a straight 
edge. Toggle operated independent 
spring pressure hold-down provides a 
smooth, firm grip on sheets of varying 
lengths. 

Crosshead is of steel 
and triangular box section for rigid 
mounting of upper knife. Adjustable 
truss rod insures straightness of knife 
throughout its length. Low slope of 
crosshead contributes to flat cutting 
of narrow strips. 


construction 


Hannifin Tool Grinder 
Serves as Two Machines 


Functions of both a high grade grind- 
ing machine and a precision measur- 
ing instrument are combined in the 
No. 5 universal precision tool grinder 
developed by Hannifin Mfg. Company, 


621 S. Kolmar Ave., Chicago, Ill. This 
machine has been built to provide 
strength, rigidity, ease of handling, 


and precision necessary to produce ex- 
tremely accurate tools of many kinds. 

Super precision grinding wheel spin- 
dle is built for dry or wet grinding. 
Lubricating system constantly provides 
proper lubricant to spindle bearings. 
Spindle is driven by a heavy duty % 
hp. universal motor through an endless 
herringbone weave belt. Interchange- 
able pulleys provide ten spindle speeds 
from 3,600 to 35,000 r.p.m. under load. 
Spindle carriages and table slides are 


manually operated, with both rapid 
traverse and micrometer feed. Hard- 
ened and ground precision lead screws 
permit accurate positive settings of the 
Slides and carriage. No wrenches are 
required to make any adjustments or 
settings. 

Built-in coolant pump is powered by 
a 1/15 hp. universal motor. Table 
working surface is 9x13 in. Wheels 
from % to 4 in. in diameter can be 
used. Many standard fixtures are 
available to permit maximum efficiency 
on all types of tool grinding. 


Special Accessories Available 
For Barber-Colman Hobbers 


Increased production and convenience 
of operation, as well as greater ver- 
Ssatility, result from the addition of 
numerous accessories to the No. 3 
standard and precision hobbing ma- 
chines made by Barber-Colman Co., 
Rockford, Ill. Main points of differ- 
ence between these similar machines 
are the extra large single thread pre- 
cision worm gear on the precision ma- 
chine, and the closer limits of accu- 
racy to which parts of this machine 
are held during manufacture. All new 
special units and accessories may be 
applied to either machine: 

Vertical feed, indispensable for cut- 


ting worms and gears, is of excep- 
tional advantage in cutting worms 
which are blind at each end. Hori- 


zontal cam feed is of value where the 
cut is_ short Handwheel-operated 


collet is particularly adapted to small- 
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lot work where tooling expense must 
be minimized. Lever-operated collet 
is adapted to high-production hobbing. 
Special hob swivel is useful for high- 
angle helical gears, worms and threads. 
Left-hand hob swivel also permits 
hobbing right-hand helical gears of 
large helix angle. Micrometer adjust- 
ment for the hob slide facilitates 
changes in setting. One-shot oiling 
system lubricates all important bear- 
ings at once. Taper hob spindle pro- 
motes extra fine finish, greater accu- 
racy and longer hob life. High-speed 
hob swivel is useful for the fine-pitch 
class of small-diameter work. 

















‘‘Spectifier’’ Inspection Machine 
Illuminates and Magnifies Work 


Parts of all shapes up to 3 in. in diam- 
eter can be quickly inspected with the 
“Spectifier” illuminated magnifying 
unit developed by Eastern Machine 
Screw Corp., 20 Barclay St. New 
Haven, Conn. Wide diameter lens per- 
mits both eyes to be used. No holders 
are required for the materials being 
inspected. 
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Bliss Inclinable Press 
Built for General Work 


Consolidated Press Div., E. W. Bliss 
Co., 58rd St. & Second Ave., Brooklyn, 
N. Y., has added the No. 10 press to its 
line of general purpose inclinable 
presses. In this press all gearing and 
other working parts are inclosed for 
greater safety. 

The stroke ranges from 8 to 12 in. 
Bed measures 35 in. front to back and 
53 in. left to right. A hammer forged 
crankshaft made of special steel and a 
large-area flanged slide are features 
of this machine. A high-grade semi- 
steel frame is used. 

















Ohmstede Shape Cutting Machine 
Cuts 32-in. Diameter Circles 


Circles as large as 32 in. in diameter 
can be cut easily on the Model No. 
SC-32 oxy-acetylene flame-cutting ma- 
chine built by Ohmstede Machine 
Works, 897-99 N. Main St., Beaumont, 
Tex. All other shapes which will fit 
into a 56x32-in. rectangle can also be 
cut by the machine. 

Use of high strength aluminum 
alloys makes the machine rigid while 
keeping down the weight. Thus the 
machine can be used either as a sta- 
tionary device or it may be carried 
from cut to cut. Inexpensive plywood 
templets are used. 


Thomson-Gibb Press Welder 
Fabricates Heavy Material 


Thomson-Gibb Electric Welding Co., 


164 Pleasant St., Lynn, Mass., has de- 
veioped the No. 2 press welder for fast 
operation on heavy gage material. A 
companion to the Model K air-oper- 
ated spot welder described on page 
134, this machine has a special cush- 
ioned cam action which eliminates 
electrode hammer, and an efficient 




















worm reduction unit with a wide range 
variable speed pulley. Standard fea- 
tures also include a precision limit 
switch for initiating current flow and 
micro-adjustable multi-leaf fan cams 
for timing the current either through 
a contactor or through an auxiliary 
timing device. 

Head slides in gibbed ways. An 8- 
point head regulator is standard equip- 
ment. The welder is available in trans- 
former ratings of 75, 100 and 100 kva. 
It is available in two pressure ranges, 
of 100-1200 lb. and 200-2500 lb. Four 
standard speed ranges provide strokes 
from 17 to 132 per min. 


G. E. ‘‘Ignitron’’ Welder Tubes 
Have Greater Corrosion Resistance 


General Electric Co. Schenectady, 
N. Y., has redesigned its line of “Igni- 
tron” tubes for resistance welder con- 
trol to incorporate both inner and 
outer jackets of stainless steel for com- 
plete corrosion resistance. These im- 
proved tubes are available in ratings 
suitable for controlling nearly all sizes 
and types of resistance welding ma- 
chines. 
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‘“‘Empco’’ Honing Machine 
Handles Wide Range of Work 


Parts from 2 to 12 in. in diameter 
requiring a stroke up to 57 in. in length 
can be honed on the “Empco” hori- 
zontal honing machine built by Enter- 
prise Machine Parts Corp., Detroit, 
Mich. Precision within 0.0002 in. is 
claimed, regardless of whether the run 
is of 100,000 pieces or only 10. 

The machine corrects tapers and 
out-of-round conditions. In many in- 
stances work can be finished without 
grinding. All controls are operated 
mechanically, withdrawal of the tool 
being facilitated by a conveniently lo- 
cated handwheel. 

Spindle speeds range from 50 to 200 
r.p.m., in seven increments. Spindles 
run in anti-friction bearings. Over-all 
height of the machine is 54 in. Length 
is 110 in. 


Sherwin-Williams ‘‘Save-Lite’’ 
Said to Retain Gloss Longer 


A synthetic mill white, which is 
claimed to cover with one coat and 
dry overnight to a hard tile-like sur- 
face, has been developed by Sherwin- 
Williams Co., 101 Prospect Ave. N. W., 
Cleveland, Ohio. Known as “Kem 
Save-Lite,” this finish is recommended 
for plants where unusual conditions 
require maximum durability, faster 
drying, and extremely sanitary wash- 
able surfaces. 

Finish combines a synthetic vehicle 
with an improved pigment, and re- 
flects and diffuses as much as 89 per 
cent of the light entering a plant. In 
addition it is claimed to remain white 
longer than previous mill whites, yet 
to be applied as easily as oil paint. 
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Western ‘‘Multi-Motor’’ Mounting 
Permits Individual Machine Drive 


Individual motor drives on all types 
of used machine tools are possible with 
the “Multi-Motor” mounting built by 
Western Mfg. Co., 3428 Scotten Ave., 
Detroit, Mich. This mounting accom- 
modates all N.E.M.A. frames from No. 
204 to 326, from 1 to 15 hp. at 1800 
r.p.m., which includes practically all 
Canadian, British, South American and 
overseas motors, along with older and 
special motors up to 10 hp. used in 
the United States. With this device 
no extra plates or rails are necessary. 
Motor installation time is reduced and 
maintenance is simplified as provision 
has been made to take up V-belts 
between motor and transmission. 

The mounting is available in three 
models: (1) lathe mounting bracket, 
used for motorizing automatics, bolt 
cutters, Fellows gear shapers, vertical 
milling machines, radial drills, turret 
lathes, screw machines, etc.; (2) stand- 
ard shaper bracket, for all shapers 
requiring up to 10-hp. motors, and 
which is also adaptable to boring mills, 
vertical mills, slotters, etc.; (3) milling 
machine bracket, which comes in two 
sizes to fit nearly all milling machines. 


‘“‘Doall’’ Contour Machine 
Has 5-ft. Throat Depth 


A throat depth of 5 ft. is provided in 
the Model V-60 contour machine built 
by Continental Machines, Inc., 1301 
Washington Ave., South Minneapolis, 
Minn. Since the machine will accom- 
modate work up to 10 ft. in diameter, 
it is suitable for use in shipbuilding, 
tank manufacturing, and aircraft mak- 
ing plants. 

Work up to 12 in. thick can be cut 
with considerable speed and precision 
since the machine uses blades varying 
from ¥, to 1 in. in width. Standard 
equipment is a super butt welder which 
joins the 1 in. blades as readily as 
narrow blades. Welding is automatic. 

This machine has two 30-in. square 
work tables. The continuous cutting 
band passes over three wheels. In the 
event that smaller work tnay be han- 
dled, only the two main drive wheels 
are used, while the third wheel simply 
becomes an idler and the second table 
need not be utilized. Also, when 
smaller work is being handled a hand 
screw feed which locks for quick ad- 
justment is used in place of the auto- 
matic power feed. Illuminated magni- 
fying attachment is provided. 

Hydraulic contour feed control used 
in connection with the power feed pro- 
vides easy operation. “Speedmaster” 
variable drive provides every speed 
from 50 to 1500 ft. per min. 


Mizzy ‘‘Magni-Master’’ 
Iiuminates and Magnifies 


Mizzy, Inc., 105 E. 16th St., New York, 
N. Y., has developed the illuminated 
“Magni-Master” for use where higher 
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quired. Models are available in hand 
units, stand units, or fitted for attach- 
ment to special equipment. Each is 
equipped with ball joint attachments 
and slides which allow complete ad- 
justability to any position. 

Its achromatic lens is finely cor- 
rected, assuring a flat, sharply defined 
field of view. Diameter of the lens is 
35 mm.; its power is 44%X. Lens is 
fitted into a threaded casing and can 
be instantly adjusted to any desired 
position. 


Vertical Explosion-Proof Motor 
Made by U.S. Electrical Motors 


U.S. Electrical Motors, Inc., Dept. 23, 
80 34th St., Brooklyn, N. Y., has de- 
veloped a vertical explosion-proof 
motor suitable for Class 1, Group D, 
and Class II, Group G locations as 
defined by the National Board of Fire 
Underwriters. This fan-cooled motor 
has asbestos protected windings which 
permit operation at higher tempera- 
tures. The motors are available with 
a wide variety of mounting flanges 
which make possible installation on 
virtually any type of machine without 
additional adapters. 





Air-Operated Spot Welder 
Features Extreme Versatility 


A companion to the No. 2 press welder 
described on page 132, the Model K air- 
operated spot welder developed by 
Thomson Gibb Electric Welding Co., 
164 Pleasant St., Lynn, Mass., offers 
a broad range of combinations for 
work of heavier caliber. Fabricated 
frame provides utmost rigidity, while 
Straight-line sliding head is equipped 
with wear adjustment for long life. 

Welder is available with fixed stroke, 
adjustable stroke, retractable stroke, or 
air-lock head action. It is available 
in transformer ratings of 75, 100 and 
125 kva. An 8-point heat regulator is 
standard equipment. 

Machine may be arranged with 
apron or column mounted lower arms 
for spot welding or with a knee de- 
signed to hold projection welding dies. 
Standard head is arranged to accom- 




















modate either filler blocks or spot weld- 
ing arms, or a flat terminal pad on 
which die may be mounted. 


Bakewell Tapping Machine 
Built for Close Work 


An unusual principle of construction is 
claimed to result in greater accuracy 
for the tapping machine built by Bake- 
well Mfg. Co., 2427 E. 14th St., Los 
Angeles, Calif. With this machine two 
brass fingers are used on the lead screw 
instead of a solid nut, providing proper 
tension on the lead screw regardless 
of wear or adjustment. 

The special clutch is adjustable to 
the torque strength of the tap to elimi- 
nate tap breakage. The machine will 
tap the softest plastics or the hardest 
steels. Complete automatic cycle is 
provided on the No. 1 machine so that 
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20 complete cycles per minute can be 
performed continuously. 

Depth of tapping is controlled by 
upper and lower limit switches. Ma- 
chine is driven by a %-hp. 3-pha:> 
reversing two speed ball bearing motor. 
A speed of 900 r.p.m. is used to drive 
the tap into the work and 1800 r.p.m. 
is used to remove the tap. 


2,000-Amp. Arc Welder 
Designed for Heavy Duty 


Glenn-Roberts Co., 1009 Fruitvale Ave., 
Oakland, Calif., has developed the 
Model G-R Model 85 2,000-amp. multi- 
purpose arc welder for all types of 
heavy-duty work. This machine will 
operate either as a Single circuit 
welder with a current range of 
100-2500 amp., or as a 2-, 3- or 4- 
operator multi-circuit machine with a 
top output of 2500 amp. for four units 
of 625 amp. per circuit. Remote con- 
trol is included, providing instantane- 
ous regulation of each individual weld- 
ing line right from the welding tongs. 

Although maximum _ open-circuit 
voltage is only 70, arc ignition is said 
to be easy and fast. Arc stability is 
also claimed to be uniform in all posi- 
tions and at all heats, the unit pro- 
viding remarkably easy handling in 
overhead, downhand vertical and other 
usually tough welding positions. Heat 
control provides infinite stepless cur- 
rent regulation. 
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Single lever, direct reading, large diameter, easy-to-see 
speed and feed dials increase operator efficiency and 
reduce error. 


KEARNEY & TRECKER CORPORATION ®* Milwaukee, Wis., U. S. A. 












































MILWAUKEE MILLING MACHINES 























End Mill Grinding Fixture 
Reduces Sharpening Time 


Time to grind end mills is claimed to 
be greatly reduced by the use of an 
end mill grinding fixture developed by 
Roan Mfg. Co., Racine, Wis. This 
device, which weighs only 8 lb. and 
measures 5x7 in., converts any high- 
speed drill press into a tool grinder. 

The fixture, which takes single or 
double end mills, straight or tapered 
shanks, right- or left-hand, grinds 
mills up to 1l-in. shank diameter and 
is equipped with a precision arbor that 
fits a %-in. capacity drill press chuck. 
It holds end mills of any size up to a 
Brown & Sharpe No. 9, and also grinds 
hollow mills, counterbores, and other 
facing tools. 

Fixture has a movable V-block with 
a %s-in. movement, regulated by a fine- 
threaded thumb screw for delicate ad- 
justment, with both bottom stop and 
spring-finger stop fixed to this block. 
In addition, the fixture is equipped 
with a leveling screw which enables 
the operator to grind a straight face 
on an end mill when so desired. A 
sturdy grinding wheel for use on high- 
speed steel comes with the fixture, 
along with a special holder for keep- 
ing the wheel handy when not in use. 


Make Your Own Cranes 
With ‘‘Budgit’’ Assemblies 


Shaw-Box Crane & Hoist Div., Man- 
ning, Maxwell & Moore, Inc., Muske- 
gon, Mich., has developed the “Budgit” 
top running bridge crane assembly 
from which can be assembled—in less 
than one hour—the bridge crane shown 
in the right-hand picture. This assem- 
bly includes all parts necessary to build 
a top running, geared type traveling 
bridge crane, with the exception of the 


I-beam and the shaft. All parts are 
attached to the I-beam without doing 
any field drilling or machine work of 
any kind. 

As a companion to its line of bridge 
crane assemblies, the company has also 
developed a line of “Budgit” swinging 
bracket jib crane assemblies. This as- 
sembly includes all parts necessary to 
build a jib crane with the exception of 
the I-beam. Again all parts are at- 
tached to the I-beam without doing 
any drilling or machine work. From 
this one assembly 36 standard sizes of 
jib cranes can be built. 

In addition, an underhung bridge 
crane assembly of similar design is also 
available. The only part not included 
in the set is the I-beam, to which all 
units are attached without any ma- 
chine work whatsoever. 



































Cramer Double Reset Timer 
Controls Common Circuits 


An automatic double reset timer has 
been designed by R. W. Cramer Co., 
Centerbrook, Conn., especially for in- 
dustrial applications requiring an ad- 
justable and rapidly repeating time 
cycle. The timers incorporate improve- 
ments recently developed for Cramer 
time delay relays and reset timers and 
are said to provide unusual accuracy 
and flexibility in repeat cycle operation. 
The timer itself consists of two con- 
ventional reset timer mechanisms 
mounted on a control panel and con- 
trolling common electrical circuits. 
Precision micrometer adjustments and 
band-spread time scales insure accu- 
rate settings. Die-cast housing pro- 
vides rugged and dust-proof construc- 
tion and facilitates mounting and wir- 
ing. Housing may be locked as a pro- 
tection against alteration of timing. 
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Pneumatic Squeeze Riveter 
Exerts 10 Tons Pressure 


A force of 10 tons on the rivet is ex- 
erted at 80 lb. air pressure with the 
stationary pneumatic squeeze riveter 
built by Hanna Engineering Works, 
1765 Elston Ave., Chicago, Ill. De- 
veloped especially for riveting aircraft 
sub-assemblies, this pedestal type ma- 
chine is recommended for driving %4- 
in. diameter aluminum alloy rivets in 
assemblies requiring a 20-in. reach 
and a 6%-in. gap. 

The ram is actuated by a pneu- 
matically operated mechanism of the 
wedge and roller type. Rated pressure 
is exerted through a major portion of 
the 1%-in. ram travel. When the 
ram enters the uniform pressure zone 
its initial rapid travel is automatically 
reduced, permitting the rivet to flow 
and fill the hole with the forming of 
the rivet head following automatically. 
Complete mechanism is demountable, 
permitting modifications in the yokes 
or frames as work may necessitate 
from time to time. Piston return is 
spring actuated, saving air. The ma- 
chine is operated by a foot valve which 
may be placed at any point most con- 
venient to the operator. 


Progressive Welder Switch 
Features Positive Operation 


A universal non-flutter, positive snap- 
action, hydraulic pressure switch for 
use throughout the entire range of two 
separate capacities with only a nomi- 
nal change and so constructed as to be 
explosion, dirt, oil and moisture proof, 
has been developed by Progressive 
Welder Co., 3001 E. Outer Drive, De- 
troit, Mich. 

The switch is so designed that it 
actually has available two distinct 
capacity ranges. This permits use of 
a single switch for numerous applica- 
tions and a wide range of operating 
pressures. Design permits removal of 
one size hydraulic piston and replace- 
ment of another size. Thus, by re- 
moving and replacing the piston as- 
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Courtesy of 
CINCINNATI GRINDERS INC. 


OPERATION: Finish Grind Lynite Pistons 

MACHINE: No. 2 Cincinnati Centerless 
Grinder 

WHEEL SPEED: 1236 R. P.M 

WORK REVOLVES: 130 R.P.M 

STOCK REMOVAL: .015 Inch 

CUTTING SPEED: 6400 S.F.P.M 

TOLERANCE: Plus or minus .001 inch 

COOLANT: 1 part SUNOCO to 60 water 


FEBRUARY 19, 


EMULSIFYING 


CUTTING ol 


Tolerances to the Nth degree... finishes that rival 
mirrors...faster stock removal...slower wheel wear 
—SUNOCO makes them all possible and then some! 
It cools the work rapidly... washes away chips... 
protects parts from rust. 


Test SUNOCO....learn why leaders say ‘‘long live 
1d al-Mepabatebbate mh 20l-\-)(- Maman a at-bat <M aoM—) 0). | ©) @ Olam 


SUN OIL COMPANY :- Philadelphia 


PETROLEUM PRODUCTS FOR ALL INDUSTRIES 











Given ‘‘Vari-Speed’’ Drive 
Motorizes Machine Tools 


Given Machinery Co., 2020 Santa Fe 
Ave., Los Angeles, Calif., has developed 
the “Vari-Speed” tool drive to pro- 
vide positive, infinitely variable speeds 
within a 4:1 ratio. This device permits 
instant regulation of spindle speeds to 
within a fraction of 1 r.p.m. 

A large diameter single take-off pul- 
ley eliminates all belt shifting. Con-}* 
venient handwheel changes speed whil@% 
in operation. Dynamically balanced}, 








sembly the switch can be used inter- 
changeably over an operating range of 
200 to 3,000 lb. per sq.in. Switch has 
an interlock which prevents flutter. 
Adjustments permit working to within 
& Ib. 

Electrical connections are so ar- 
ranged that the switch can be used as 
normally open or normally closed and 
also be used to control the cycling of 
more than one machine or process. A 
plate glass window in the front per- 
mits the operator to determine whether 
the contact is in the on or off posi- 
tion. Capacity is 30 amp. Switch 
measures 5x6x2% in. 


Fluorescent Drafting Fixture 
Gives Cool Illumination 


Light approximating the quality of 
northern daylight is claimed to be pro- 
vided by a special “artificial sky” re- 
flector in the draftsman’s fluorescent 
lighting fixture developed by Frederick 
Post Co., P.O. Box 803, Chicago, Il. 
Cooler illumination and greater oper- 
ating economy are also features of this 
unit. 

Quick, positive adjustment at the 
swivel arm permits position from the 
table top to 24 in. high. Shade is 
adjustable in a horizontal arc 360 deg. 
and in a vertical arc 180 deg. Two 
models are available—one fastened to 
the drawing board by a clamp, and 
the other with a screw anchor attach- 
ment for permanent installation. 

















pulleys with ground belt surfaces add 
to belt life. Oversize sealed ball bear+ 
ings are used throughout. Device is 
made in sizes from 1 to 5 hp. 
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‘Ohm's, Law Calculator 
*“ © Offered by Ohmite Mfg. 


A handy calculator to give the answer 
to any Ohm’s law problem has been 
developed by Ohmite Mfg Co., 4835 
Flournoy St., Chicago, Ill. It gives the 
answer quickly, with one setting of the 
slide. All values are direct reading. 

The calculator has scales on both 
sides to cover the range of currents, re- 
sistances, wattages and voltages com- 
monly used in industrial, electronic, 
and radio ftelds. It covers the current 
and wattage rate for motors, generat- 
ors, lamps, electrical apparatus and 
other applications up to 100 amp. or 
1,000 watts. 














Ramsey Flexible Coupling 
Reduces Chain Stresses 


Gearing stresses in pins of chains for 
flexible couplings are claimed to be 
greatly reduced in the Type D diag- 
onally cut flexible chain coupling de- 
veloped by Ramsey Chain Co., Albany, 
N. Y. With this coupling, one pinion 
pulls the other through the chain, em- 
ploying the full tensional strength of 
the chain’s width and resulting in the 
same characteristics as an ordinary 
chain drive. Tooth wear due to exces- 
sive misalignment is distributed evenly 
across the entire pinion face. This is 
claimed to permit greater misalign- 
ment and provide increased life. 


‘“‘BX Strip’’ Type Thermostat 
Handles Electric Heater Loads 


Consisting of a thermostatic element 
mounted on a removable cover for 
greater accessibility, the “BX Strip” 
heavy-duty thermostat developed by 
, George Ulanet Co., 89 Kinney St., New- 
ark, N. J., handles electric heater loads 
of.-1500 watts at 115-230 volts a.c. Two 
mounting screws fasten both the cover 
and base to any flat surface. When 
meéunted, all live metal parts are con- 
cealed in the assembly. 

“The thermostat is said to be espe- 
cially suitable for controlling tempera- 
tutes of electrically heated. surfaces 
such as water heaters, hot plates and 
heated machine parts. It is available 
in maximum temperature ranges of 


“* 300, 450 and 700 F. It can be supplied 


with either normally open or normally 
gidsed contacts. It measures only 
4% x15¢x1 in. 

















AMERICAN MACHINIST 





WIT 


Pre 
MET 


other p 
the thr 
ment, | 
accura 
Grinde 
basis. 

threads 
all thre 


EX-CE 





1 
Th 





To right: Typical of thousands of threaded parts being 
precision ground today by American industry on stand- 
ard Ex-Cell-O Precision Thread Grinding Machines. 


WITH MODEST INVESTMENT YOU CAN HANDLE 


Precision Thread Grinding ... THE MODERN 
METHOD NOW DEMANDED BY INDUSTRY 


RECISION thread grinding has already become a vital step in the 
Preccsterted production of accurate threaded parts by» American 
industry. Many manufacturers of parts for defense matetial—and for 

other products—are grinding threads with Ex-Cell-O Precision Thread Grinders after 
the threaded parts are hardened, or grinding threads from the solid after heat treat- 
ment, because only by this method can they obtain uniformly a high standard of 
accuracy in thread form, size, and finish. . . . With an Ex-Cell-O Precision Thread 
Grinder, your shop can produce accurately ground threads on a profitable production 
basis. You can not only take advantage of today’s great demand for precision 
threaded parts, but also provide for the future, when the precision grinding of 
all threaded parts in which accuracy is essential will undoubtedly be required. 


EX-CELL-0 CORPORATION + 1224 OAKMAN BLVD. + DETROIT, MICH. 





EX-CELL-O CORPORATION 
1224 Oakman Bivd., Defréftr Mich. 


EX-CELL-0 machines jamie 
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Leiman Sandblast Machine 
Accommodates Large Castings 


Pieces measuring up to 2 ft. square, 
or parts which are too heavy to be held 
in the hand, can be sandblasted easily 
with the Type C sandblast machine 
developed by Leiman_ Bros., Inc., 
101-EE Christie St., Newark, N. J. 
These objects are easily placed in the 
cabinet through doors on each side, 
while the operator manipulates the 
nozzle through hand holes’ while 
watching the work through a windew. 
The interior is illuminated by an elec- 
tric light. 

Unit is regularly equipped with a 
nozzle to handle air pressures of under 
5 lb., although nozzles for pressures 
as high as 100 lb. can be furnished. 
The device makes use of any abrasive, 
such as sand, flint or steel grit. Flow 
of this abrasive can be adjusted at the 
mixer cup where it is readily observed. 
Blast action is controlled by a foot 
treadle which turns on and off the 
compressed air. From 20 to 70 cu.ft. 
of compressed air per min. is required. 


Steel-Clad Fiber Truck 
Withstands Rough Usage 


Spaulding Fibre Co., 484 Broome St., 
New York, N. Y., has developed a gal- 
vanized steel-clad fiber truck for use 
where extremely severe conditions are 
encountered. The body is of hard vul- 
canized fiber completely covered with 
metal and reinforced at the corners 
for extra protection. 
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Bruning Printing Machine 
Features Extreme Compactness 


Simplicity of design has resulted in ex- 
treme compactness for the Model 55 
BW printing machine offered by 
Charles Bruning Co., 100 Reade St., 
New York, N. Y., as this machine 
measures only 32 in. wide, 62 in. long, 
and 48 in. high. This 42-in. printer 
operates with either cut sheets or roll 
stock. It prints ink tracings at 12 to 
15 ft. per min. 

Print and tracing return functions so 
that no reversing of the tracing is nec- 

















essary when reinserting it into the ma- 
chine. Light source is a 55-watt mer- 
cury vapor quartz lamp guaranteed 
for 1000 hr. Entire machine consumes 
only 3800 watts. 


Jackson Welding Eyeshield 
Permits Use of Spectacles 


Spectacles can be worn without inter- 
ference from the Type BX welding eye- 
shield developed by Jackson Products, 
6553 Woodward Ave., Detroit, Mich. 
This shield takes standard 2x4% in. 
lenses secured in the frame by an im- 

















proved-spring. Enlarged, opaque fiber 
side pieces afford greater protection. 
The light, opaqe frame fits snugly to 
the forehead and cheeks, barring light 
and sparks. Wide range of vision, ease 
with which the entire lens assembly 
can be pushed up out of the way when 
not needed, and non-fogging features 
contribute to safety and comfort. 





‘“‘Master-Drafto’’ Machine 
Fits 24- and 36-in. Sheets 


Drafto Co., 112 Walnut St., Cochran- 
ton, Pa., has designed the Model No. 
60 “Master-Drafto” drafting machine 
for drawing sheets up to 24x36 in. 
Light in weight for ease of operation, 
this machine is designed with arms 
constructed of seamless steel tubing 
fitted with solid bearings. Either box- 
wood or aluminum scales can be in- 
serted in the scale blades. Stainless 
steel protractor plate is graduated to 
2 deg., and can be set accurately to 
% deg. by use of a vernier. The pro- 
tractor can be locked at any angle. 


Improved Hand Lift Truck 
Provides Easier Operation 


Easier operation has been made pos- 
sible by numerous refinements to the 
“Blue Streak” 2500-lb. hand lift truck 
offered by Yale & Towne Mfg. Co., 
Philadelphia, Pa. A new type bal- 
anced tubular handle, a counter-bal- 
anced load retaining hook, trigger ac- 
tion release, and shorter handle stroke 
are numbered among the improve- 
ments. 

When a load is fully lifted, the lift 
hook is automatically disengaged, pro- 
viding a free handle and preventing 
flying handle. Loads may be elevated 
with the handle at any point within a 
90-deg. arc. Maneuverability is in- 
creased as the truck has a full 180-deg. 
steer. The truck is made with either 
wide or narrow frame. 
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“Tantung G Economy”’ Tools 
Intended for General Service 


Fansteel Metallurgical Corp., North 


Chicago, Ill., has developed “Tantung | 


G Economy” tools for general purpose 
use. This material, composed of tung- 
sten and tantalum carbide in a matrix 
of cobalt and chromium, machines 
steel as well as cast iron, brass, alumi- 
num and many other materials. 

The “Economy” tool consists of a 
small “Tantung G” toolbit brazed to a 
recessed steel shank approximately 
twice the cross-section and length di- 
mensions of the bit. This construc- 
tion conserves the valuable cutting 
alloy, while at the same time adding 
strength. Tools are furnished ground 
with a 7-deg. clearance angle across 
the diagonal in such a way that the 
same tool serves either for right- or 
left-hand cutting. They are recom- 
mended for use where higher cutting 
speeds than are possible with high- 
speed steel are desired, or where ma- 
chines have not sufficient speed, power 
or rigidity to permit use of cemented- 
carbide tools. 


Benjamin Fluorescent Unit 
Utilizes 100-Watt Tubes 





The “Stream-Flo 60” fluorescent light- | 


ing fixture developed by Benjamin 
Electric Mfg. Co., 120-128 S. Benjamin 


St., Des Plaines, IIll., is available with | 


a series of apertures located in the | 


top of the reflector to improve ceiling 
illumination and reduce excessive con- 
trast. 


ing for those industrial locations which 
require higher mountings and wider 
spacing than has heretofore been con- 
sidered practical for fluorescent units. 
Protection against glare is provided 
by a shielding angle of 14 deg., and 
closed-end reflector construction. 


‘‘Torflex’’ Flexible Bushings 
Stop Noise and Vibration 


Problems of noise, vibration, lubrica- 
tion, impact, shock and shaft mis- 
alignment are all claimed to be elimi- 
nated by the use of “Torflex” flexible 
bushings developed by Harris Products 
Co., 5416 Commonwealth Ave., Detroit, 
Mich. These bearings, which are 
available in all standard and many 
special sizes and shapes, consist of a 
seamless tube of rubber which has 
been stretched between two different, 
size metal tubes and then allowed to 
seek its original state. Construction is 
said to insure a high capacity bond 
between the rubber and the metal, 
which will not slip even at consider- 
able overload. 

Where these bushings are subjected 
to oil, Neoprene is recommended in- 
stead of rubber. Either brass or 
graphited bronze can form the inner 
ring or tube. The principle of manu- 
facture permits stainless steel to be 
used for the tube if necessary. 
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The unit, which uses 100-watt | 
tubes, provides adequate levels of light- | 


| 


| 
| 





(Advertisement) 


Manufacturers Look to Steel Warehouses 
for Quick Defense Requirements 


Many leading manufacturers are relying 
on nearby steel-service plants for prompt, 
stock shipment of steel to meet the cur- 
rent surge of business prompted by Wash- 
ington’s defense program. 

Probably the leading exponent of ‘‘Imme- 
diate Steel’’ is Ryerson with a network of 
ten strategically-located plants each of 
which has large and complete stocks of 
steel and allied products. In addition, 
each plant is equipped with complete 
forming and cutting facilities so steel 


can be prepared to customer's exact re- 
quirements. No shop should be without 
the Ryerson Stock List (see advertisement 
below). 

Thousands of manufacturers report saving 
considerable time, trouble and money by 
taking advantage of Ryerson’s complete 
flame cutting service. Modern equipment 
manned by specially trained operators can 
quickly turn any shape—no matter how 
intricate—from carbon or alloy steel plates 
and billets up to 15” thick. 








Ryerson Night Loading 
Assures Quicker Deliveries 


It’s after hours, at any of the ten Ryerson steel plants, almost any night of 


the year! 


The Ryerson night shift is putting the finishing touches on today’s orders; 
loading out the fleet of big, red Ryerson trucks for tomorrow’s deliveries. 

Immediate Steel is a Ryerson tradition. The entire Ryerson organization is 
geared up to handle quickly the steel requirements, simple or involved, of thou- 
sands of customers the country over. Special telephone order desks, hourly mail 
pick-ups at the post office, telegraph and teletype lines right into our offices—all 
help to speed delivery, even before the order reaches us. 

Night loading to “clear the decks” for tomorrow's new crop of orders is the 


regular course of business. 
the day received. 


Every order is RUSH at Ryerson 


most are shipped 


Ryerson Steel Service is fast and sure: Ryerson Certified quality is your assur- 


ance of uniformity and exactness. 
source for all steel requirements. 
one gladly. 






Make the Ryerson Stock List your unfailing 
If you haven't the 1940-41 Stock List we'll send 


Joseph T. Ryerson & Son, Inc., Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey Ci 


ity 
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Fostoria Fluorescent Fixtures 
Deliver Localized Lighting 


Plenty of cool, glareless light—at the 
place where it is most needed—is pro- 
vided by the No. 600 series of fluo- 
rescent lighting fixtures developed by 
Fostoria Pressed Steel Corp., Fostoria, 

















Ohio. These fixtures, which employ 
pivoted arms to locate a shielded tube 
at the point where it will do the most 
good for a particular job, employ a 
small portable tube of either the 15 
or 20 watt size. 


Hexagonal Baking Reflector 
Prevents Loss of Heat 


Loss of heat in infra-red baking tun- 
nels is claimed to be largely eliminated 
with a hexagonal reflector offered by 
Fostoria Pressed Steel Corp., Fostoria, 
Ohio. Known as the Model QR, this 
reflector makes it possible to nest re- 
flectors with virtualy no space be- 
tween them, thus presenting an almost 
solid reflecting surface to the interior 
of the baking tunnel. 

The reflector measures 10% in. in 

















diameter, and is available in either 
single units or in multiple assemblies. 
A smaller size, measuring 7% in. in 
diameter, is also available. 


Air-Powered Paint Mixers 
Eliminate Explosion Hazard 


Eastern Engineering Co., 45 Fox St., 
New Haven, Conn., has developed the 
Type A-1 air mixer to serve as a port- 
able batch mixer for either 50- or 100- 
gal. containers. It can be operated 
safely in the presence of serious fire 
hazards, and is completely inclosed, 

















NEW MATERIALS 





Plastic Molding Process 
Produces Continuous Lengths 


Detroit Macoid Corp., Detroit, Mich., 
has developed a process by which it is 
possible to manufacture individually 
designed moldings, strips, tubing, rods, 
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etc., in continuous lengths rather than 
in strips of limited length. Extruded 
plastic shapes:are available in a wide 
assortment of colors and in opaque, 
translucent or transparent forms. Die 
costs for individual sections are said to 
be extremely reasonable. A smooth, 
lustrous finish is easily produced. 


Photo-Sensitized Metal 
Makes Drawings Permanent 


Permanent, accurate drawings, either 
enlarged or reduced from a master 
negative, are possible with photo-sensi- 
tized metal made by Republic Engi- 
neering Products, Inc., 480 Lexington 
Ave., New York, N. Y. Use of an 
aluminum base eliminates distortion 
and permits the drawing to be cut out 
and used as a templet. 

No special treatment is necessary for 
processing. Development and fixation 
are accomplished as with ordinary film, 
using standard developers and fixatives. 
No special dark room is required. The 
finished metallic drawing is extremely 
durable, being resistant to heat, moist- 
ure, abrasion and flexure. 





making ‘t suitable for use where splash- 
ing of material, water or fumes might 
be harmful. 

Air motor permits wide speed adjust- 
ment. This motor is ball bearing, % 
hp., with a maximum speed of 2,000 
rpm. on 100 lb. pressure. It is 
equipped with an exhaust silencer. 
Shaft is of stainless steel. A 4-in. 
diameter nickel-plated bronze propeller 
is used. 


Hunter Electro-Copyist Offers 
Improved Photo-Copying Device 


An improved “Electro-Copyist” ma- 
chine for multiple reproduction by 
photo-process, which incorporates ad- 
ditional convenience features, has been 
announced by Hunter Electro-Copyist, 
Inc., Syracuse, N. Y. A built-in drawer 














provides storage space for sensitized 
paper and other materials. Case is 
built with a reinforced framework and 
is fitted with heavy-duty lid, latches 
and hinges to assure perfect contact of 
the copying materials on the ground 
glass. Beneath this ground glass 
vacuum bulbs produce white or amber 
rays for positive or negative prints. A 
flip of a switch turns from either one 
to the other type of bulb. 


High Levels of Illumination 
Aided by Fluorescent Fixtures 


Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., has developed a fluo- 
rescent fixture employing two 100-watt 
fluorescent lamps designed especially 
for general and supplementary high 
level illumination in industrial and 
commercial areas. This fixture is 
claimed to be ideal for supplying the 
high intensities of illumination needed 
in plants where production is being ac- 
celerated. It is available for operation 
on 110-125, 199-216, and 220-250 volts, 
60 cycles, a.c. 

Fixture consists of a hood, reflector, 
lamp holders, starting device, and bal- 
last equipment. Access to line connec- 
tions is easy, as all auxiliary equipment 
is mounted and wired as part of the 
sheet metal hood assembly. Reflectors 
are of 18 gage porcelain enameled steel. 
Two types are available: the direct 
type which throws all light downward, 
and the diffuser type which allows 
some of the upward light to pass 
through apertures above each lamp to 
reduce contrast between the lighted 
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area and the ceiling. Both reflectors 
provide a 14-deg. shielding angle below 
the horizontal. Two-lamp ballast pro- 
vides power factor of over 90 per cent 
and minimizes stroboscopic effect. 


Two-Edged Hacksaw Blade 
Has Double Usual Life 


Twice conventional blade life 
claimed for the double-edged “Blu- 
Mol” hacksaw blade developed by Mill- 
ers Falls Co., Greenfield ,Mass. Drag 
is eliminated by setting the teeth of 
the first edge fractionally wider than 
those of the second, and breakage is 
claimed to be eliminated by an ad- 
vancement in heat-treating technique 
which leaves the teeth hard and the 
ends and center soft. Cutting speeds 
twice the usual maximum are claimed 
not to damage the blade. 


im 


““Ply”’ Protective Compound 
Prevents Perspiration Damage 


Damage to precise, highly finished 
parts from perspiration on workman’s 
hands is claimed to be eliminated by 
the use of “Ply No. 9” developed by 
Milburn Co., 1416 W. Baltimore St., 
Detroit, Mich. The worker dips his 
hands into this water-like, colorless 
solution and permits the moisture to 
dry on his hands. As it dries, the 
compound forms a fine invisible film 
which protects both worker and prod- 
uct. It is claimed that there is abso- 
lutely no detrimental effect on the 
skin. Compound does not penetrate 
the skin and is very easy to remove. 


De-Gummed Castor Oil 
Announced by Pawling 


Pawling Refining Corp., Port Chester, 
N. Y., claims that with its exclusive 
Paluszek process gum is completely 
eliminated from castor oil. This castor 
essence when blended with mineral oils 
is said to produce greater lubricity and 
wetness which is caused by its ability 
to lower the surface tension. This lu- 
bricant is also claimed to have a 
greater solvent action on sludge, car- 
bon, engine varnish and other impuri- 
ties. 


Weltronic Welding Timer 
Intended for General Use 


A general purpose timer, capable of 
providing accurate automatic control 
for virtually any requirement where 
cycling or sequencing must be con- 
trolled in seconds or fractions of sec- 
onds, has been made available by Wel- 
tronic Corp., 3051 E. Outer Drive, De- 
troit, Mich. This Model 52 timer em- 
ploys a vacuum tube as the timing 
element. 

Operator sets the timer by merely 
“dialing” for the correct time. This 
can be done whether the front of the 
timer is open or closed. While the 
range of timing operation can be speci- 
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The Sheffield Electrigage has eliminated the bottleneck of slow, tedious 
dimension checking in many inspection departments because it flashes its 
answer instantly —just as fast as the work pieces are presented. If the signal 
light flashes amber the part being gaged is within specified tolerances. Green 
shows oversize, red undersize. 


The accuracy of this gage is .000010” at any tolerance. It can be set for 
tolerances from .012” to .000050”. 


The Electrigage is flexible, consisting 
of a gaging head, light unit and base. 
The threg elements may be used in one 
assembly for inspection department work 
or for checking purchased parts on ar- 
rival. The gaging head may be mounted 
on a machine to check parts in the proc- 
ess of manufacture while still on the 
machine. In such use the light unit may 
be assembled with the gaging head or 
with other light units at some location 
which would permit the control of sev- 
eral machines by one man. 


Write for information about the wide 
use of the Sheffield Electrigage. 


sHEREIELD 


GAGE CORPORATION ° DAYTON, OHIO, U.S.A. 


MASTER GAGEMAKERS 
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Dig out your 
HIDDEN 
PROFITS! 





with FITCHBURG 
Automatic Multiple 
Precision Grinding 


Grinding work offers the same 
profit possibilities that all 
modern shops now earn with 
Multiple Tooling and Com- 
bined Cutting on machined 
work. Fitchburg’s method of 
mounting standard Bowgage 
Head Grinding Wheel Units 
to multiple grind special jobs 
should earn new profits for 
you. Send blue prints and write 
for complete information on 
Bowgage Precision Grinding 
— anew application of recog- 
nized mechanical principles. 
It cuts costs on close work 


in mass production. 





FREE F Write for it on 
to Executives yoyrletterbead 


FITCHBURG 
GRINDING MACHINE CORP. 
1702 WALNUT STREET 
FITCHBURG, MASS., U. S. A: 
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fied as required for individual uses, 
this timer has an unusually wide range 


| for its type, the limits being from 


1/30th of a second to 120 seconds. The 
timer is available for 110 or 220 volts 
and for any commercial frequency. It 
measures 4x8x10 in. 


Three More Fluorescent Lamps 


Made Available by Westinghouse 


Addition of three fluorescent lamps to 
its line of Mazda fluorescent lamps 
has been announced by the Westing- 
house Lamp Div., Bloomfield, N. J. 
Daylight color in the 100-watt lamp 
is now available in addition to the 
present 100-watt Mazda F lamp in the 
3500 F. white. The 14-watt Mazda F 
lamp can also be obtained in the day- 
light color. It can be used to some 
extent in general and decorative light- 
ing where the shorter bulb length is 


| desired and in portable floor lamps. 


The new soft-white color is now avail- 
able in the 15-watt 18-in. lamp. 





TRADE 
PUBLICATIONS 





Files The Cleveland File Co., Cleve- 
land, is circulating a 28-page booklet 
which provides complete sizes and 
gives general information on files. 


| Link-Belts Folder No. 1894, circulated 
| by Link-Belt Co., 307 N. Michigan 


Ave., Chicago, Ill., describes the con- 
struction and operation of pitch silent 


| chain drives for fractional horsepower 


duty. 


Motors General Electric Co., Sche- 
nectady, N. Y., has issued a 4-page 
folder which describes the construction 


| and performance of heavy duty d-c 
| motors. 


° 


| Motors A four-page pamphlet, No. 


0411, published by Century Electric Co., 
St. Louis, Mo., illustrates and describes 
capacitor single phase motors up to 
20 hp. 


Oil Circuit Breakers Roller-Smith Co., 
Bethlehem, Pa., has published Cata- 
logs Nos. 3650 and 3940 which de- 
scribe the construction and operation 
of outdoor and subway oil circuit 
breakers. 


Oil Circuit Breakers Catalog No. 3630, 
circulated by Roller-Smith Co., Bethle- 
hem, Pa., describes in eight pages the 


| operation and construction of outdoor 


oil circuit breakers. 


| Piston Rings Leaflet No. E-8853, pub- 


lished by Koppers Co., American Ham- 
mered Piston Ring Division, Pitts- 
burgh, illustrates the construction and 
operation of automobile piston rings 
used to restore performance in cars 
with various cylinder wear conditions. 


Pneumatic Tools Independent Pneu- 
matic Tool Co., 600 W. Jackson Blvd., 
Chicago, Ill., is circulating Catalog No. 
52, which describes and illustrates the 
operation of eight new pneumatic tools. 


Precision Balances Roller-Smith Co., 
Bethlehem, Pa., is circulating Catalog 
No. 4540 which illustrates the construc- 
tion, provides specifications, and de- 
scribes the operating features of pre- 
cision balances. 


Radial Saws J. D. Wallace & Co., 
134-158 S. California Ave., Chicago, IIl., 
has published a two-page leaflet de- 
scribing the operation and construction 
of radial saws. 


Rolling Grilles Cornell Iron Works, 
Inc., Long Island City, N. Y., is circu- 
lating an 8-page catalog which de- 
scribes the construction and indicates 
the operation of rolling grilles for pro- 
tection of entrances. 


Saws The Tapewell Mfg. Co., Hart- 
ford, Conn., has just published Catalog 
No. 140 which illustrates and describes 
a complete new line of metal cutting 
saws. 


Service Tools Owatona Tool Co., Owa- 
tona, Minn., has issued an 8-page bul- 
letin No. 6B, which describes the op- 
eration and provides specifications for 
service tools. 


Sliding Grilles Cornell Iron Works, 
Inc., 36th Ave & 13th St., Long Island 
City, N. Y., is circulating an eight-page 
illustrated booklet describing the oper- 
ation and application of sliding grilles. 





NEW BOOKS 





MACHINE DesicGN—By Louis J. Brad- 
ford, professor of machine design, 
Pennsylvania State College, and Paul 
B. Eaton, professor of mechanical en- 
gineering, Lafayette College. John 
Wiley & Sons, Inc., 440 Fourth Ave., 
N. Y. $3.00. 


The authors have incorporated in 
this fourth edition of their textbook 
on machine design changes made nec- 
essary by advances in the practice of 
gear design, as approved by the Amer- 
ican Gear Manufacturers Association, 
improved methods of spring design, and 
data on the use of V-belts for power 
transmission. That portion of the book 
dealing with the selection of ball and 
roller bearings has been amplified. Ad- 
ditional material now in the textbook 
has been balanced by removing ma- 
terial which is rapidly becoming obso- 
lete. Intended for use in courses in 
machine design where time is limited, 
this textbook seeks to ground the 
student in the fundamental facts and 
processes of machine design, and to 
train him to analyze problems, to rec- 
ognize the fundamental principles in- 
volved, and to apply sound methods of 
solution. Well illustrated with line 
drawings and photographs, the text 
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contains a number of tables and charts 
giving necessary reference data. 

In the interests of brevity, the 
authors have omitted discussion of 
special types of machines, and only 
give enough of the extended data 
usually found in handbooks to provide 
the student with a sense of values that 
every engineer should possess. The 
authors believe that the function of 
this book is to teach students to use 
data rather than to be a source of 
data. It is assumed that the student 
has a working knowledge of such un- 
derlying subjects as kinematics and 
mechanics, and little space has been 
devoted to reviews of material nor- 
mally covered in courses on these two 
subjects. In order to emphasize funda- 
mental principles, short-cut formulas 
have been avoided and graphical meth- 
ods employed but rarely. Examples 
have been used throughout the book 
in order to clarify statements of 
methods employed in attacking vari- 
ous problems of machine _ design. 
Problems have been provided. 


MECHANICAL VIBRATIONS—Second Edi- 
tion. By J. G. Den Hartog, associate 
professor of applied mechanics, Har- 
vard University. 448 pages. McGraw- 
Hill Book Co., 330 W. 42 St., New York. 
$5.00. 


Vibration is a mechanical phenom- 
enon which may be helpful or destruc- 
tive according to the form it takes and 
the place where it occurs. The problem 
is to understand it and control it. Prior 
to past few years many attempts were 
made at its control, but most of these 
were based on rule-of-thumb methods 
rather than upon scientific understand- 
ing. Professor Den Hartog’s book, pub- 
lished six years ago, was one of the 
first dealing exclusively with the sub- 
ject. 

To meet new problems resulting from 
higher machine speeds, increased use of 
aircraft and other present day trends, 
the author has revised his second edi- 
tion to include important advances in 
the subject. The number of problems 
included in the text has been increased 
by nearly 50 per cent. New topics con- 
sidered have to do with electrical meas- 
uring instruments, centrifugal pendu- 
lum dampeners, aircraft and ship pro- 
pellers, and automatic balancing ma- 
chines. An appendix includes formu- 
las most likely to be needed in prac- 
tice. 


PRINCIPLES OF INDUSTRIAL MANAGEMENT 
FOR’ ENGINEERS—By L.'P. Alford, chair- 
man, department of industrial engi- 
neering, New York University. 531 
pages. Published by the Ronald Press 
Co., 15 East 26th St., New York. $4.50. 


Management today is receiving rec- 
ognition for the important place it fills 
in industrial production. The trio, men, 
materials and management, are often 
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® Production machines developed for highest quality of per- 
formance — unfailing precision . . . greater refinement and 
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MARCHANT 


the electric calculator with 
straight-line true-figure dials 
for ALL 3 FACTORS 


It's not economical for high-wage 
employees to figure with pencil and 
paper, because MARCHANT will give 
“the answer” in a jiffy... correctly 
pointed off... with all three factors 
in plain sight for checking. 

This is why MARCHANT is so popular in 
: shop and drafting room... for all 
work where slide-rule accuracy does 
not suffice. 

Try an Automatic Electric MARCHANT 
at our expense. They’re priced to fit 
your job... budget terms if desired. 


TEAR OFF COUPON AND MAIL TODAY! 

















MARCHANT CALCULATING MACHINE COMPANY 
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Gentlemen: AM 2-19-41 


oO We wish to try a Marchant at no obligation to us. 

(CJ Send "7 place Natural Trig. Functions with Incre- 
ments to Seconds” (25 cents in stamps enclosed). 

CD Send “Simplified Sq. Root Method" (no charge). 


(] Send pamphlet “Conversion of Decimal Ratio to 
Common Fraction for Gear Design” (no charge). 


ae ee ee ee 


Individual 





Address =e seit 
Use margin of page if necessary. 














146 





quoted as essentials of manufacturing 
output, but often the conception has 
been that the vital corners of the tri- 
angles are the men and materials, with 
management in the other corner as a 
necessary but not particularly inspiring 
supplement. Under the stress of the na- 
tional defense program it is realized 
that there is just as great a difference 
between good management and poor 
management as between a skilled work- 
man and a novice. 

Dr. Alford has packed a lot of infor- 
mation concerning management into 
his new volume on the subject. He con- 
siders its evolution and history, its 
theory and function, its control of ma- 
terials, its concern with time standards 
and cost accounting. 


ADVANCED MacHINE WorK—By Robert 
H. Smith, Massachusetts Institute of 
Technology. Industrial Education 
Book Company, Box 153, Back Bay, 
Boston, Mass. $3.25. 


Widespread use of the _ previous 
eleven editions of this textbook on ad- 
vanced machine work has proved its 
value. Equivalent to two volumes in 
content and containing 932 illustra- 
tions, this twelfth edition of the hand- 
book covers a wide range of machine 
shop operations. Specific shop prob- 
lems for the student are worked out 
in detail, a schedule of operations be- 
ing provided for each problem. 

The sixteen sections into which the 
text is divided cover natural groupings 
of operations. The first five sections 
are devoted to lathe work, while the 
balance deal with grinding, planing, 
milling, gear cutting, tool making, in- 
spection and cutting tools. Also in- 
cluded is an introductory section dis- 
cussing proper methods to use to avoid 
accidents when operating machines, 
tools or appliances. 


Time AND MorTion Stupy—By Stewart 
M. Lowry, director of industrial rela- 
tions, Procter & Gamble Co.; Harold 
B. Maynard, president, Methods En- 
gineering Council; and G. J. Stege- 
merten, staff supervisor, time study 
and methods, Westinghouse Electric & 
Mfg. Company. McGraw-Hill Book 
Company, 330 W. 42nd St., New York, 
N. Y. $5.00. 


Material relating to the study of 
methods has been greatly expanded in 
this third edition of “Time and Motion 
Study and Formulas for Wage Incen- 
tives.” It has been demonstrated that 
greater method improvements will re- 
sult if the study is undertaken sys- 
tematically than if improvement is 
sought merely by correcting the in- 
efficiencies which first impress them- 
selves upon the observer. Consider- 
able care has been taken to develop 
the description of the method-study 
technique in its proper seguence. In 
recent years there has been a shift of 
emphasis from time study to methods 





study. However, it should not be over- 
looked that correct measurement of 
the time factor after the method has 
been improved is of vital importance. 

Good methods are desirable under 
any industrial conditions, but good 
methods coupled with the establish- 
ment of equitable production standards 
give better results than good methods 
alone. Unless some means is estab- 
lished of maintaining a good method 
in effect after it has been devised, it 
is likely to change gradually. and the 
change almost always is in the direc- 
tion of decreasing effectiveness. A 
time standard can be a valuable aid 
in maintaining a good method. Un- 
less the established method or one 
equally good is followed, the job can- 
not be done within the standard time 
allowed. The added value of time 
standards in connection with wage in- 
centives is almost universally recog- 
nized. 

This standard handbook and study 
guide on the principles and methods 
of making methods analyses, and time 
and motion studies, and on time for- 
mula construction, presents every- 
thing necessary to develop a practical 
system that may be applied in any in- 
dustry. It requires only simple and 
inexpensive apparatus, secures quick 
results, and operates with little inter- 
ference with production and with the 
workers’ attitude. 


SALES ENGINEERING—By Bernard Lester, 
Westinghouse Electric & Manufactur- 
ing Company. 200 pages. Published 
by John Wiley & Son, 440 Fourth Ave., 
New York. $2.00. 


When is a man a salesman and 
when is he an engineer? For many 
kinds of products, selling consists 
largely in supplying engineering data 
and rendering engineering service. 
The result has been a widened field 
for the man who has sales personality 
and engineering training. 

The author directs this volume to 
young men considering sales engineer- 
ing as a career and to the experienced 
sales engineer who wishes to improve 
his present methods. The presenta- 
tion is divided into three main parts: 
the field of sales engineering; the 
work of the sales engineer in selling; 
and the training and development of 
the sales engineer. Practical problems 
are introduced to emphasize the prin- 
ciples set forth. 


PRESS WORKING OF MeEtTats—By C. W. 


Hinman, chief designer and _ tool 
engineer, Kobzy Tool & Electrical 
Manufacturing Company. 443 pages, 


published by the McGraw-Hill Book 
Company, 330 W. 42 St., New York, 
N. Y. $4.00. 


Readers of American Machinist will 
recognize the contents of this book as 
made up largely of the serial articles 
of the same title that appeared in this 
publication during 1938 and 1939. The 
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author has revised the text and added 
to it, at the same time increasing the 
number of illustrations. So popular 
was the series that requests for ad- 
ditional copies at the time of publica- 
tion soon outstripped the supply; read- 
ers having incomplete series have, 
therefore, awaited publication of this 
volume. 

The author considers three main 
phases of press work: the type of 
equipment used, the material to be 
worked, and the design of tools for 
performing specific types of press op- 
erations. To this last subject a greater 
part of the book is devoted. The 
author’s method is to develop prin- 
ciples and then to illustrate them by 
examples of tools found satisfactory in 
practice. 


INDUSTRIAL MANAGEMENT—Third Edition. 
—By Richard H. Lansburgh, former 
professor of industry, University of 
Pennsylvania, and William B. Spriegel, 
associate professor of industrial man- 
agement, Northwestern University. 666 
pages. Published by John Wiley & 
Sons, 440 Fourth Ave., New York, N. Y. 
$4.50. 


Only a few years ago a factory 
manager could confine his efforts to 
efficient production plus consideration 
of the welfare of his employees. Today 
he has other problems. He must think 
of the public at large and of the pub- 
lic’s elective and appointive repre- 
sentatives in government. 

Because of the new emphasis on 
managerial technique, this volume on 
the subject has been revised. A chap- 
ter summarizing governmental influ- 
ences On management has been in- 
cluded. 

As in the case of the preceding edi- 
tions, the text is directed primarily to 
the student who has little or no in- 
dustrial experience, although it may be 
successfully used in extension work. 
While the authors disclaim any orig- 
inal contribution to the literature on 
management, their editing of material 
that has been presented in periodicals 
or before management societies is 
pointed toward an understanding of 
a sound philosophy of management. 


THEORY OF PLATES AND SHELLS—By F. 
Timoshenko, professor of theoretical 
and applied mechanics, Stanford Uni- 
versity. 485 pages. Published by the 
McGraw-Hill Book Company, 330 W. 
42nd St., New York. $6.00. 


So thoroughly has the war domi- 
nated our thinking that the word 
“shells” immediately brings to mind 
projectiles. However, the author in his 
studies of plates and shells, uses the 
terms in the broadest sense, that is, to 
describe bodies that have one di- 
mension (the thickness) small in com- 
parison with the other dimensions. 

Thin-walled structures are widely 
used in aircraft. Older uses are in 
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At McHugh Bros., 
Rockford, Ill., these 
punch frames for 
perforating were 
made on the DoAll 
in 30 ginutes, with- 
out any other ma- 
chining. The mate- 
rial was Universal 
Mill Plate (hot rolled 
steel) and there were 
41 lineal inches of! 
sawing. A %" Do- 
All Band Saw was 
used, 8 pitch, A 
temper, Raker teeth, 
heavy set. 


O£ ELIMINATES 
“BOTTLE NECKS’ 


In America’s “full speed ahead” defense program, the DoAll is play- 
It is the 
modern machine tool that does precision band sawing, and is replac- 


ing a major role in cutting corners and factory redtape. 


ing shaping, milling and lathe work with sensational savings of time, 
labor and material. A day’s work in one hour—a two-hour’s job in 
15 minutes—these are now common experiences among DoAll users 
in metal working plants, machine shops, automotive and aeroplane 
plants, arsenals and shipyards, etc. 

CONTINENTAL (Shown at the right in picture)—Does continuous band filing, 
BAND FILER which means faster, better, smoother filing on all materials 


from tough high-carbon steel to brass, wood, etc. 12 styles of 
file bands are available, 42", *s" and %4” wide, flat, oval or half round. 


1, DoAll Grinder 





A super preci- f 7 
sion surface x 


grinder—a real 









production tool. 
SPELDMASTER Less vibration * 
because motor 
is built right 
Gives instant variable on the _ball- 
2 bearing spindle. | 
speed. An important Work table has z 
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1S large bearing 


Machine, also sold sepa- surface. Hy- |, 
draulic table 
rately for use on any wavel je tal 


‘ sos : nitely variable, 
other machines requiring variable = to 90 ipa. | 


speed — 6 to 1 ratio. i 





Let us send a factory trained man to your plant to show you what a DoAll 
can save for you. 
FRE Literature or Handbook on Contour Machining 
158 pages of valuable metal working helps. 


CONTINENTAL MACHINES, INC. 


1310 S. WASHINGTON AVE. MINNEAPOLIS, MINN. 
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boilers, tanks, ship hulls and turbines. 
This volume analyzes the theory of 
such structures from the standpoint 
of elastic deformation. 

Since the book is written for design- 
ing engineers, a knowledge of mathe- 
matics and strength of materials is 
assumed. Additional mathematical 
equipment is explained in full. The 
work draws freely from the author’s 
earlier text in Russian. 

“Theory of Plates and Shells” is an 
Engineering Societies Monograph. It 
is published under this sponsorship 
by an arrangement between four na- 
tional engineering societies and the 
publisher in order to produce selected 
books of adjudged usefulness which 
would otherwise be unlikely to be 
printed because of their highly special- 
ized nature. 





TO THE EDITOR 





Help Break the Bottleneck 


The newspapers today are filled with 
talk of bottlenecks, impenetrable corks 
that are plugging up the flow of pro- 
duction for defense. However, one 
vitally important angle of the situation 
—distribution—has received little or no 
attention. However, this is as import- 
ant in these crucial times as produc- 
tion. 

One hears of plants equipped with 
new and recently acquired machinery 
obtained quickly by reason of import- 
ant government contracts bearing high 
priority ratings that have not yet or- 
ganized to go into production. There 
are other reports of large companies 
that are buying essential precision tools 
and putting them away in storerooms 
awaiting the day some six or eight 
months hence when they will have new 
plants, perhaps additions to present 
plants. Many of these factories carry 
high priority ratings and are entitled 
to preferred deliveries at the expense 
of smaller shops also engaged in im- 
portant defense work that need these 
tools not in six or eight months but 
tomorrow and today. 

A better, wider, more logical distri- 
bution of machine tools, precision 
measuring equipment and tools is es- 
sential if our national defense program 
is to proceed with the rapidity our 
government demands. 

Available supplies of equipment must 
be spread nationally, more thinly per- 
haps, but more effectively, if our de- 
fense effort is to meet with the success 
expected of it. Here, at the George 
Scherr Company, we believe we have 
found the solution to a situation that 
shows -every sign of becoming more 
complicated as time goes on. 

The priority rating system, sound 
enough on paper, is not sufficient to 
obtain the maximum production of 
defense material so urgently required 
by our armed forces. Just the other 
day we received an order for one hun- 
dred micrometers from the subcon- 
tractor of an internationally known 


automobile plant now engaged in the 
manufacture of aircraft engines. The 
order carried a high priority rating. 
The priority system demanded that 
this order be filled immediately and we 
were prepared to do so. But we 
realized suddenly that this would have 
to be done at the expense of some 
thirty or more small shops, also en- 
gaged in precision work vital to defense, 
that had an urgent need for these 
same tools. We suggested to the large 
high priority plant that deliveries be 
staggered and that they permit us to 
ship at the rate of ten micrometers 
per week if they were not instantly 
needed. The shop officials agreed to 
this delivery indicating that these tools 
while required for future expansion 
were not needed that day or that 
week or in fact that month. 

Thus we were enabled to maintain 
our promises of delivery to the thirty 
five smaller plants and thereby spread 
deliveries over as wide an area and to 
as great a number of shops as possible. 
Instead of permitting large plants, in- 
cluding government establishments, to 
buy in huge quantities, thereby taking 
advantage of high priority ratings, and 
then to store these absolutely essen- 
tial tools on shelves awaiting future 
expansion or possible requirements in 
months or perhaps years, deliveries to 
these sources should be planned so that 
smaller shops engaged in manufactur- 
ing parts and accessories required in 
defense may obtain their supplies im- 
mediately, when they want and need 
them. 

It is our sincere belief that the ob- 
vious solution is spreading out of de- 
liveries. An earnest effort should be 
made to ascertain which plants intend 
to use tools right away. In this way 
the greatest number of pressing cases 
can be handled first. Combine selec- 
tive distribution with increased pro- 
duction and our defense bottlenecks 
can be broken in record time. 

Yours very truly, 
Kart F. KIRCHHOFER 


Expand for Defense 


Dear Sir: 

Whatever expansion is necessary in 
the machine tool industry to meet the 
demands of National Defense should 
and must be made immediately. 
Whether the expansion is financed by 
the government or by the individual 
manufacturers is not important. Nor 
is the effect of this expansion on the 
machine tool industry in the next five 
years important. National Defense 
should have priority! 

We know that at the end of the last 
war industry had been expanded be- 
yond all expectations and also operat- 
ing at its peak production. We had 
what we considered an over-expansion 
of plants but very few people lost their 
business due to over-expansion. There- 
fore, I am of the opinion that our 
industry should expand, and expand 
to whatever extent is necessary. At 
the end of the preparedness program 
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a way must be found to meet the new 
conditions which are to be faced at 
that time, just as the soldiers will do 
when they are demobilized. 


Sincerely, 

GEORGE H. CHERRINGTON 
President 

Brown & Zortman Machinery 
Company 


Vanishing American — 1941 


Dear Sir: 

Many manufacturers will be forced 
out of business in a short time. These 
are not the manufacturers who actu- 
ally maintain production shops, such 
as metal-stamping, screw machine, 
forge and machine shops, who actually 
produce finished products. These are 
the manufacturers who sub-contract 
all of their work to other concerns 
and, at the most, do the assembling. 
As a rule such a company controls cer- 
tain patents and the sales of certain 
products that are sold under its trade 
name and by reason of which it is 
termed the manufacturer. 

This type of concern has been de- 
pendent on the real manufacturer to 
produce his parts and, in some cases, 
his entire product. Under normal 
conditions a concern wishing to sub- 
contract its work has been able to shop 
around to advantage. He could get 
quotations from a dozen shops and 
in most cases was far better off having 
his work done on the outside than 
doing it in his own shop if he had one. 

In the past six months, however, 
conditions have changed as a result of 
the national defense program and the 
European situation. A real manufac- 
turer is now able to secure orders direct 
and at prices where his margin of 
profit has increased considerably. This 
manufacturer feels, therefore, that he 
no longer needs his old customers and 
he has been putting them on the tail 
end of his production line. 

Consequently, the concern which sub- 
contracts its work, finds itself in a 
precarious situation. That concern is 
no longer able to carry on satisfactorily 
and is obliged to seek a manufacturing 
source of its own, either by buying an 
interest in, or an outright purchase of, 
production plants. 

In the past 60 days we have been 
flooded by inquiries from this type of 
manufacturer. For example, a promi- 
nent Chicago engineering concern 
specializing in large machinery has 
come to us recently for a plant to 
build their machines which are now 
being made in Michigan under sub- 
contracts. However the Chicago con- 
cern feels that it is only a question of 
a few months when the Michigan con- 
cern will no longer be able to fill their 
requirements because they have more 
business than they can handle. It so 
happens that the Chicago concern is 
not fixed financially to buy the sub- 
contractor’s machine shop. In addition, 
this firm is more or less out of luck 
as its own machines are not used for 
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national defense work: it will not be 
able to secure government aid in 
financing. 

As time goes on more and more firms 
which sub-contract work will find 


themselves in the same position. They | 


must pay such severe penalties in 
prices that they will not be able to 
compete with concerns which have 
their own shops. More and more of 
them will be forced out of business. 


Very truly yours, 
A. G. APPLE, President 
The Apple Cole Company 


Change in Ideas Needed 


Dear Sir: 

Unless employers change their speci- 
fications under which new men are 
hired, their only hope to expand their 
forces will be to hire men away from 
each other. Insistence on rigid quali- 
fications of yesteryear finds an almost 
complete lack of men having those 
qualifications. During the depression 
years only a few men have been 
trained in skilled labor, in executive 
work, or as apprentices. 


This month authorities in New York | 


City had to modify their requirements 
for vocational teachers. By loosening 
up the City felt that it will obtain 
competent teachers, even though they 
cannot submit the experience record 
which was asked. 

Industry, too, will have to modify 
some of its stipulations: 

1. That applicants must have exact 
experience in a definite line, and that 
the experience must have been recent 
have been dictums of long standing. 
Many employers believe that a man’s 
experience in an allied line, even 
though he has exceptional technical 
ability, does not fit him for a job in 
the employer’s shop. 

2. That a man must have had twenty 
years experience. “in our field,” *but 
must be under 30 years of age is an- 
other restriction. Employees remain at 
the mercy of capricious employment 
managers. So does the business of 
these managers’ employers. Unreason- 
able restrictions prevent employers 
from getting the men they need, so do 
these restrictions prevent them from 
producing supplies for which the gov- 
ernment has contracted. 

This log-jam must be broken! Pos- 
sibly we shall be able to “muddle 
through.” But why, in the name of 
common sense, should we have this 
handicap to hurdle? It is not reason- 
able that a labor shortage and a great 
demand for labor should long exist. 

Plenty of men are able to fill, per- 
haps 90 per cent of the specifications 
as they exist. Is it not far better to 
put these 90-percenters to work, with 
the certainty that a few weeks will 
see them graduated into the 100-per- 
centers, than to muddle along with 
inadequate help, just to maintain out- 
worn standards?” 

Yours very truly, 
Srmpney G. Koon 
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HERE is one sure way to 

simplify this and other tough 
jobs: Use STUART’S THRED-KUT, 
the cutting oil that solves the 
difficult cutting problems. Wide 
use by government armories, 
arsenals and by the aircraft 
industries recommends it! Put 
THRED-KUT to work for you 
Now! You'll save time, money 
and headaches. 

Write ... wire... phone for 
a trial drum. There is a Stuart 
engineer to help you on lubri- 
cation problems, without obli- 
gation. SEND FOR the new Stuart 48 
page handbook on Sulphurized 
cutting oils—it contains valu- 
able information for anyone 
that has metal cutting prob- 


lems. Please request on com- 
pany letterhead. 


For All 
Cutting Fluid Problems 


D. A. STUART OIL CO. 


LIMITED 
Chicago, U.S.A. Est. 1865 


Warehouses in All Principal Metal Working Centers 
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The almost spherical shape which characterizes the 
grains of silica sand found in large deposits in Illinois, 
Zives it preference among many industrial users, who 
consider round grains superior for certain purposes. 

In metal casting molds, round-grain Illinois silica 
sand permits greater permeability, allowing a more rapid 
escape of gases released as the molten metal cools, and 
finer grades can be used to obtain better finish. There is 
a large demand for round-grain sand in foundries, and 
foundrymen everywhere know its exceptional qualities. 

Polishing and blasting with round-grain sand leaves 


the surface smoother, less pitted, and freerfrom scratches. 
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Unretouched micro-photo of a grain of Illinois 
silica sand, enlarged 150 diameters. 














Round Grains are Superior 


dllinois round-grain sand is more durable in these opera- 
tions, since the particles do not split as readily, but 
wear down evenly and more gradually. 

If you are considering the location for a new plant 
or branch plant for any manufacturing or processing 
operation in which sand is utilized, the proximity of 
large deposits of high-grade silica sand is an added 
advantage you will gain by locating in Illinois. For 
complete details on all the advantages and opportu- 
nities Illinois offers Industry, write— 


ILLINOIS DEVELOPMENT COUNCIL 
STATE HOUSE ¢ SPRINGFIELD, ILLINOIS 
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STATE OF BALANCED ADVANTAGES 
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